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Make a Liberal Allowance 
for the GROWTH of 


your City—Install 





& 


CAST IRON PIPE 


of Ample Capacity 








The only reason for the replacement of Cast Iron Pipe ever given 
in its two and a half centuries of municipal service has been the 
outgrowing of its capacity. 
There is very little, if any, Cast Iron Pipe in the ground today 
that could not be “scrapped” and sold for more than its original cost 
—it is made of the only material to which age gives an appreciated 
value—but it is never “scrapped.” It is taken 
up intact and relaid in some less populous section 

a of the city. 

: 

EASURED BY With the ever-increasing cost of labor, wouldn't 

} it be much better to err slightly on the side of 

“ample capacity” and save this expense of replace- 
ment? 


The Cast Iron Pipe Publicity Bureau 


1 BROADWAY NEW YORK 
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“TOPS” THEM. ALL 


Whatever your old road or street is—chert, macadam, brick or c 
oncrete, 
BITOSLAG resurfacing will make a new highway of it. - 


HERE’S WHAT IT DID ON 
MACADAM ~< 
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ALLEGHENY COUNTY, PA. 


You'll find more good examples of perfect resurfacing in Philadelphia, Pa.; 
Allegheny, Pa.; Coatesville, Pa.; Detroit, Mich.; Luzerne County, Pa. (for 
Pexnsylvania State Highway Department); Fulton County (near Atlanta), 
Ga., Pittsburgh, Pa. (private driveways); Jefferson County, Ala. 


Excellent models of BITOSLAG on concrete base in new construction work 
are to be seen at South Bend, Ind.; Mahanoy City, Pa., and New Castle County, 


Del. 
BITOSLAG is the peer of all pavements—Why?—because it sustains the 
heaviest traffic. It is non-skid, pleasing to ride over and non-susceptible to 


extreme temperature changes. 

There are thousands of miles of macadam roads in need of resurfacing—Let 
BITOSLAG go over the top. 

Put BITOSLAG in your list of resurfacing jobs this season—you’ll want 
more next! 


Write for specifications and full details. 


BITOSLAG PAVING COMPANY 


90 WEST STREET, NEW YORK 
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OUR ANNUAL STATISTICAL NUMBER. 


In this issue we publish, according to our established 
custom, a report for 1919 on certain features of water- 
works practice. This year we have paid special attention 
to meter reading and maintenance, meter rates and fire 
protection charges, and office methods including the use 
of labor-saving appliances in the office. The universality 
of the interest that this should have for waterworks men 
is indicated by the fact that more than 98 per cent of 
the plants report the use of meters. 

In almost equally as general practice is the sterilizing 
of water, and the symposium of data on this rapidly de- 
veloping feature will undoubtedly prove valuable to all. 





PROTECTION AND IMMUNITY FROM 
TYPHOID. 

A prominent sanitarian, in discussing typhoid fever 
with the writer, remarked that he had recently visited 
his childhood home and renewed the surprise that oc- 
casionally came over him that he had ever survived that 
childhood; for he found there many of the conditions 
which his present knowledge told him were almost sure, 
sooner or later, to spread typhoid fever. Asked how 
he and his family and neighbors had escaped it, he 
replied that the answer was, in his opinion, two-fold: 
Immunity and they didn’t. He believed it extremely 
probable that most babies living under such conditions 
contracted typhoid in a more or less mild form; the 
robust ones recovered, the weaklings died. Probably 
most of the children that survived had several attacks 
and acquired a cumulative immunity which protected 
them for the rest of their lives. 

There are several points arguing for the correctness of 
this opinion. Millions of people in Asia and Europe es- 
cape typhoid under conditions that would surely breed a 
pestilence in this country, and the only apparent reason 
is immunity, both inherited and personally acquired. 
Again, removal of dangerous conditions, decrease of 
immunity, and a decrease of more than fifty per cent 
in the infant death rate, have progressed together; the 
survival of infants not subjected to typhoid and there- 
fore not immune probably being the cause and effect 
that connects these three facts. 

If this be a true diagnosis, then we as a nation, by 
minimizing danger of typhoid, are lessening our immunity 
and thus rendering ourselves more subject to epidemics 
if at any time the protection should be withdrawn. 
This might be used as an argument against anti-typhoid 
precautions; but the answer to this is that by such pre- 
cautions we save millions of children who would other- 
wise die in carrying out the immunity program. Also 
the race probably is lessening its resistive powers through 
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many of the changes of mode of living that are part 
of modern civilization; and we are not ready to abandon 
these, also. In fact, an important change, increasing 
density of population, can not be removed except by 
a long-continued world war or by pestilence. 

More protection, not less, is the only defensible course. 
If we are becoming more susceptible to typhoid, then we 
must take more precautions against chance typhoid in- 
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fection. One of the most important moves is to reduc 
the waves of “summer typhoid” that are due to unsani 
tary conditions at summer resorts and summer home 

to the “old oaken bucket” from which the automobilist 
drink along the roadside. This must generally be ai 
tended to by state health boards, and it is most import 
ant at this time that in every state of the Union mo: 
power be given to and wisely exercised by such board 








LOUISVILLE’S NEW 


PUMPING STATION 


To House Latest Increase to Pumping Plant—Thirty Million Gallon Vertical, Triple Flywheel Pump 
—Contractor’s Methods and Plant Used in Sinking Caisson and Erecting Building. 


Louisville, Kentucky, draws its water supply from the 
Ohio river, on the bank of which are located the pumps 
which raise it to the filtration plant on Crescent Hill. 
The plant had been enlarged a few years ago, but the 
increase in consumption had practically caught up with 
that in the pumping capacity during 1917, and another 
increase in the latter was found to be necessary. 

The maximum theoretical pumping capacity of the 
plant at the river is only 70 million gallons in 24 hours 
and the real maximum attained is about 56 or 58 million 
gallons with all pumps going, even after the completion 
of a new 48-inch rising main. During occasional periods 
of a few hours each there has been a consumption by the 
city at the rate of more than 70 million gallons. While 
the city has a good reservoir capacity, had any of the 
pumping units been compelled to shut down for any 
length of time by an accident, the whole water system 
would have been seriously incapacitated. 

To meet this condition, a contract was entered into last 
year for a new Allis-Chalmers pump, vertical, triple- 
expansion, crank and fly wheel, of 30 million gallons 
capacity. A few years ago one of the two pumping sta- 
tions at the river had been arranged to receive an addi- 
tional 30-million-gallon turbine centrifugal pump; but the 
pump of this type already in operation lifted only 220 
gallons of water per pound of coal last year, as compared 
with 650 to 700 gallons pumped by the reciprocating en- 
gines operating under the same conditions and, chiefly 
on this account, it was decided not to install the second 
turbine centrifugal pump originally provided for, but to 
secure a vertical crank-and-flywheel pump, for which a 
new building was necessary. 

In designing the new pumping station, there were kept 
in mind the needs for future increase in capacity, for 
more efficient screening facilities than at present, and for 
the most convenient location with reference to the intake 
and suction line. An intake tower had been completed 
in the river in 1914 and it was found that a new station 
could be located near the two old ones and obtain water 
conveniently through this intake tower. It was accord- 
ingly located on the east side of station No. 2 and made 
very similar to it in appearance and symmetrically located 
with reference to the intake tower. By this location it 
was possible to so build a cofferdam used for construct- 
ing the new station that the connecting of the new intake 
lines to the old suction could be performed inside of this 
cofferdam. 

The station was planned and constructed so as to pro- 
vide for two 30-million-gallon vertical pumps, although 
only one is being installed at present. 

In addition to the pumping plant, there is being con- 
structed a new boiler house, to contain six 400 H. P. 
water-tube boilers with chain grates, soot blowers, and 
superheaters, and a complete coal-handling and storage 
system whereby the coal will be unloaded automatically 


from railroad cars, crushed and conveyed to bins abo 
the boilers. Two boilers were purchased from the Henr 
Vogt Machine Co. in November, 1917, provided w 

Illinois chain grate Vulcan 
Foster superheaters, but the war prevented delivery wu 

til October, 1918. Meantime two more boilers had bee: 
purchased from the Babcock & Wilcox Co., to be deli\ 

ered in March, 1919. 

The Vogt boilers were erected just outside the west 
walls of the existing boiler house and covered with 
temporary wooden shed, while plans were being prepared 
for a new boiler house. Bids were received for this house 
in November, 1918, but were so high that the board dé 
cided to build the structure on a cost-plus-percentagt 
basis, the work being given on that basis to the con 
tractors for the pumping station, who began work on the 
excavation last December. It is expected to finish the 
boiler house this season at a cost of about $175,000. 

Pumping station No. 2 and the new station stand side 
by side, about 40 feet apart in the clear, on the south 
bank of the river. They are connected by an enclosed 
bridge or passageway at the main floor level. The new 
station consists of a sub-structure about 80 feet square 
resting on a caisson 90 feet square and supporting a 
superstructure 75 feet square, on which is a pyramidal 
roof with slopes of 45 degrees. A bridge 70 feet long 
connects the main floor of the building with the em- 
bankment to the south, affording access and also carry- 
ing the discharge mains (two 42-inch pipes) and the 
steam pipes. 

North of the main substructure, between it and the 
river, is a suction well, the pump well being a dry well, 
in which respect it differs from the old pumping station. 
In the suction well are supplementary screens with pro- 
visions for cleaning them, valves for controlling the dis- 
tribution of the intake water, and a small traveling 
crane to raise and lower the screens for cleaning or re- 
pairs. These screens permit a more efficient screening of 
the intake water, excluding the mud and rubbish from 
the main pump pit. In the main building is a 30-ton crane 
which spans the whole engine room, provided for in- 
stalling the heavy pump parts and handling them later 
for repairs; the crane being used also by the contractors 
for removing their equipment from the building and in- 
stalling the main floor. 

The caisson is 33 feet deep, and is covered with two 
feet of reinforced concrete floor forming the bottom o! 
the main pump pit. The suction well extends 10% feet 
below this into the caisson. Entering the north wall of 
the suction well are four 36-inch intake pipes, each 
which carries a 36-inch double-disc gate valve which i 
electrically operated and controlled from the screen roor 
above. Just outside the suction well, these four pip: 
connect in pairs to two 48-inch pipes leading from th 
intake tower. 


stokers, soot blowers an 
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The substructure is 49 feet high and contains no 
openings, as the river has been known to rise to nearly 
the level of its top. In order to resist the pressure of 
flood water on these walls, the plan was adopted of mak- 
ing the interior of the substructure circular and the out- 
side square, the corners being cored out with a circular 
well 9 feet in diameter at each corner. The concrete 
walls were reinforced with l-inch deformed steel bars, 
both horizontal and vertical, spaced about 18 inches on 
¢enters, at both inner and outer surfaces, the principal 
functions of which are to prevent shrinkage or settlement 
cracks which would let in water and to stiffen the arch 
The top twelve feet of the substructure consists of 
The substructure 


ring. 
plain walls 4% feet thick. 
on the outside with pitch-faced stone ashlar correspond- 
ing to old station No. 2. 

The superstructure consists of reinforced concrete walls 


was faced 


with a 6-inch veneer of pitch-faced ashlar and containing 
nine large windows and a large entrance door on the 
main room, and two windows in the screen room bay at 
the north and a door in the north wall opening onto a 
small balcony that the river. The roof is 
covered with red tiles of the interlocking type. A steel 
frame balcony with a concrete slab floor encircles the 
room 24% feet above the floor; the balcony 
being 3 ft. 10 in. wide except at a few points where it 
is 5 ft. 4 in. A spiral stairway connects the balcony with 
the main floor and continues down into the pump pit. 
The passageway connecting the new station with No. 2 
consists of a concrete slab and tile floor, hollow terra- 
cotta tile walls faced with thin stone ashlar on the out- 
side, and a reinforced concrete flat slab roof, all sup- 


overlooks 


engine 
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ported by two steel girders 43 feet long and 19 ft. 6 in. 
between centers, encased with a 3-inch facing of con- 
crete with moulded panels. These girders were calcu- 
lated to carry 100 ‘pounds per square foot of floor in 
addition to the dead weight. 

The contract for the building was let in October, 1916, 
to the Fruin-Colnon Contracting Co. and the Missouri 
Valley Bridge & Iron Co., jointly, which began actual 
work early in 1917 and have just about completed the 
construction. By December, 1917, the pump well walls 
had been finished 18 feet high and work was stopped for 
the winter. In February a flood carried away much of 
the docking, etc., and work could not be renewed until 
April, 1918, since when it has been carried on continu- 
ously. 

lhe contractors began paying labor 25 cents an hour, 
advanced this to 30 and then to 40 and 45 cents, but even 
this did not bring enough men, and the waterworks board 
decided to allow the contractors such sums as repre- 
sented the difference between the price of labor and cost 
of materials then prevailing and those that it would be 
necessary to pay to expedite the work; this sum being 
estimated at $10,000. This seemed necessary because of 
the urgency of having the new pump in service this 
summer. 

After considering four types of foundation open 
excavation in a steel sheetpile cofferdam, with wood pile 
foundation; a wooden pneumatic caisson; a combined 
wood and concrete open-dredging-well caisson; and an 
all-concrete open-dredging+well caisson—the last was 
selected. As to the first, it was estimated that not enough 
piles relying on friction could be driven within the area 














GENERAL VIEW OF NEW PUMPING STATION. 
Girder bridge to embankment, with steel girders enclosed 


Station No. 2 in the background 


+ 


in concrete with panel effect. 
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18-INCH SUCTION PIPES. NEW PUMPING STATION. 


to support the weight of building and pumps, and the 
open excavation would endanger the other buildings. A 
steel sheetpile cofferdam would require about 833 tons 
of sheet piling and bracing and, assuming a fair salvage 
price, would alone cost about $50,000. A wooden pneumatic 
caisson had been used for building station No. 2 and 
found to be too flexible for an engine foundation and 
also very expensive, besides which it probably could not 
be made sufficiently water-tight to permit obtaining a 
dry pump well. The concrete caisson would be built 
of materials all of which could be obtained easily in 
the local markets, it could be constructed on the surface 
of the ground in the dry directly over the location where 
it was to be sunk, and the entire structure would be 
permanent. The difficulty of sinking so large a structure 
to such a depth and bringing it to its final position per- 
fectly level and without shifting horizontally was realized 
but did not seem to be insurmountable. (As a matter 
of fact, the caisson shifted toward the river about 15 
inches during sinking, probably on account of the high 
embankment immediately south of it.) 

As finally designed, the caisson was 90 feet square and 
33 feet deep and contained 16 octagonal dredging wells 
in the main body and two rectangular wells in the 
suction-well extension. Provision was made for con- 
verting the caisson to a pneumatic caisson if necessary. 
It was designed to contain 5,858 cubic yards of concrete, 
290,000 pounds of reinforcing steel and 159,000 pounds 
of steel cutting edges, giving it a total weight of 23,193,- 
800 pounds. It was reinforced on all surfaces, both inte- 
rior and exterior, by one-inch deformed bars, spaced 
18 inches between horizontal and about two to three 
feet between vertical bars. Diagonal bars were intro- 
duced between the wells to tie the whole structure to- 
gether. 

Before sinking the caisson, interlocking steel sheet 
piles were driven on an east and west line south of the 
new structure and on a north and south line between it 
and station No. 2, these being for the purpose of pre- 
venting any movement of soil under the old station or 
from the embankment on the south. These piles were 
driven to a depth of fifty feet below the ground surface, 
or eight feet below the bottom of the final location of 
the caisson. The site of the new building was enclosed 
on the other two sides with an earth puddle cofferdam 
with wooden sheet piling, carried eleven feet above 
ordinary level in the river, although twenty-six feet 
below the highest known flood. 

Meantime the contractor had built two trestles for 
carrying narrow-gauge construction track, one on the 
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east and the other on the west of the building site and 
meeting in a Y on the embankment on the south, from 
which point the track ran to a storage yard and railroad 
siding. Two stiff-leg derricks were placed adjacent to 
the east trestle, one over the northeast corner of the cof- 
ferdam and one just north of the Y, while on the west 
trestle was placed a revolving crane or “whirley.” These 
derricks were supported on wooden piles at the level 
of the railway trestles. Their booms were long enoug! 
so that their combined sweep covered all parts of th 
building site. They were equipped with orange-pe 
and clam shell buckets for excavating under the caisson 
through the dredging wells. 

A concrete mixing plant was constructed near th 
north-east corner of the cofferdam, with a concrete ek 
vator tower, sand and gravel hoppers and an incline 
railway running from the concrete mixer serving plat- 
form to a cement storage barge moored in the river. 
Fifteen or twenty sacks of cement could be brought at 
a time from the barge to the mixer by means of this 
The sand and gravel hoppers were loaded by 
The tower was 


railway. 
a derrick boat from barges in the river. 
112 feet high and provided with steel trussed chutes by 
which the concrete could be discharged into any part 
of the caisson. 

After the derricks had been erected, the ground was 
leveled off to receive the caisson, and underground ob- 
structions such as old piles, sunken trees, etc., were 
explored for and removed. 
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PUMP WELL COMPLETED. 
The concrete has reached the main floor level. 











NEW PUMPING STATION NEARING COMPLETION. 
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The cutting edges of the caisson were put in place 
and riveted during May, 1917, the wood forms for the 
concrete sides were carried up about fifteen feet, and 
the filling of them with concrete began on May 30th, 
and continued night and day (save for a few minor 
delays such as breaking down of the mixer engine) until 
June 6th, when the caisson wall had been brought up to 
a height of fourteen feet, when it was allowed to stand 
and harden before sinking the caisson. 

Excavating in the dredging wells was begun on June 
15th, using one-yard orange peel and clam shell buckets. 
(he material so excavated was deposited in dump cars 
having a capacity of four cubic yards which were run 
on. the construction tracks carried by the trestles pre- 
viously referred to and hauled to a depression about four 
hundred feet south of the building. The excavated ma- 
terial was mostly fine sand and river mud at the top, 
erowing coarser as the excavation proceeded and finally 
running clean sand and gravel with small boulders. 
later the outside and interior walls were carried higher, 
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SOUTH ELEVATION OF NEW PUMPING STATION, 
Shows passage between new and old stations. 


the caisson meantime being sunk a little 
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PROGRESS OF PUMP ERECTION ON MAY 1, 














THE THREE FLAT VALVE DECKS IN POSITION. 


at a time, until it had been lowered 
“about thirteen and a half feet. At this 
time the average elevation of the 
ground under the middle of the caisson 
was about ten and a half, feet below 
the outside cutting edges. In order to 
settle the caisson, the walls were 
finished to their full height, both out- 
side and interior. Toward the end of 
the operation, material excavated in the 
outside wells was deposited in the 
center wells so as to level up the sur- 
face of the ground under the caisson. 
When the caisson was within three 
feet of its final position it was jetted 
down the remaining distance, since the 
sinking could be controlled better in 
this way than by bucket excavation. 
The sinking was stopped three inches 
above the designated elevation, as it 
was expected that a slight settlement 
would take place due to the weight of 
the structure. The interior dredging 
wells were filled with dirt up to the 


1919. under side of all the interior cutting 


edges, so that each well could be filled with concrete 
without its flowing to the other wells. 

3efore the caisson was filled with concrete, water was 
allowed to rise in the cofferdam until it came to the 
top of the caisson, so as to balance all forces as much 
as possible. Concrete was then placed to a depth of six 
feet in the bottom of each well, being placed under water 
by use of a tremie. Following this, a second concrete 
seal four feet thick was deposited. The wells were then 
pumped out and concreted up to within one foot of the 
top. The small amount of water leaking up through the 
concrete was confined to one side and removed with a 
siphon. When the well had been filled to its proper 
height, pipes were inserted in the concrete over the leaks 
and grout forced in under pressure, which effectually 
sealed the leaks. Following this, a reinforced concrete 
floor two feet thick was placed over the entire caisson, 
except the screen-well bay, this work being begun on 
October 11th, along with constructing the main sub- 
structure walls. 

The walls of the substructure were constructed by set- 
ting four or five courses of stone and then backing up 
to this height with concrete. Work closed down on 
November 19th, and was resumed on March 22, 1918. 
When the substructure had been completed to the eleva- 






























































PROGRESS OF PUMP ERECTION IN APRIL. 
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tion of the main engine-room floor, the “whirley” was 
moved from the west trestle into the center of the build- 
ing, where it was used in erecting the main walls of the 
station and also the steel roof. 

The main house walls were carried up in the same 
way as the substructure, a few rows of outside stone 
being laid, forms being placed inside, reinforcing steel 
put in place, and concrete poured between the facing 
stone and the forms. Erection of the steel roof trusses 
was started on November 22nd and completed on De- 
cember 22nd, and by January 10, 1919, the roof was 
sufficiently covered with tile to be practically water-tight 
and temporary heating coils were placed in the building 
so that the interior work could be carried on during 
cold weather. 

The only accidents or other interference with the 
regular procedure of the work were a breaking of the 
concrete mixer engine; the collapsing of the derrick 
on the northeast corner; the settling of the piles sup- 
porting the “whirley,” necessitating the driving of longer 
supplemental piles (the settlement probably being due 
to the excavation of the material inside the caisson); 
the breaking of a goose-neck on the southeast derrick 
and later the breaking of a boom on the same derrick. 
Considering that this work covered a little more than 
two years of aimost continuous construction, and that 
these breaks were of minor importance and resulted 
only in delays of two or three days each, this record 
seems to be a very good one. The caisson drifted about 
fifteen inches north during settling, but sufficient allow- 
ance had been made in the size to permit locating the 
building itself on the lines originally intended. 

The pumping station is now completed so far as is pos- 
sible before the work of erecting the pump has been 
finished, and such erection had, about a month ago, 
progressed to the point shown in one of the photographs 
on the previous page. The chief engineer and superin- 
tendent, James B. Wilson, hopes to start the pump in 
operation by the first of July. 








DISINFECTION OF 


WATER SUPPLIES 


Opinions of Its Value by Water Works Officials in All Sections of the Country—Used Alone as the Sole 
Guard Against Typhoid, or in Connection with Filtration as Additional Safeguard. 


The most outstanding and important development in 
municipal water supplies during the last decade has been 
the rapid and general adoption of disinfection (also 
called sterilization) accompanied by a perfection of 
methods. So far, chlorine, in the form of either hypo- 
chlorite or liquid chlorine, is the agent used in all but 
a few municipalities, although other methods are theoreti- 
cally effective and the practical details for use in service 
have been worked out, and such use has been initiated. 

Concerning the value of the use of chlorine, there 
seems to be practically but one opinion, expressed with 
different degrees of enthusiasm, according to the nature 
of the one giving it or his individual experiences. Many 
of these opinions will be quoted in this article. 

A few weeks ago we wrote to a number of health and 
water works officials, asking for data concerning the use 
of disinfectants in their respective cities, and their opin- 
ions as to the advantage of such use. The data are best 


presented in the form of a table, and owing to the con- 
siderable amount of tabular matter in this issue, it seems 
best to defer this to next week’s issue. 





A number of typical opinions submitted by the officials 

questioned are given herewith. 
NEW ENGLAND. 

Rutland, Vt.: “We have had no cases that we could trace 
to the water supply since use of bleach was begun in 1910 
All imported or contact cases, which could be identified 
as such. We are now using chlorine gas, which we _ find 
cheaper and more satisfactory. There is no doubt of the 


efficacy of the chlorine treatment of water.” Dr. Charles 
A. Gale, President, Board of Health. 
New Haven, Conn.: “It is indispensable for the water 
supply of the city of New Haven.” 

MIDDLE ATLANTIC. 


Yonkers, N. Y.: “It (the use of liquid chlorine) enables 
us to operate the slow sand filters at a higher rate per acré 
per day than would be allowable otherwise. This is, © 
course, true of chlorination in general. 

“Tt is more reliable, (compared with hypochlorite,) becaus« 

(a) It is uniform in strength and practically 100% pure 

(b) It does not lose its strength, as hypochlorite does, bot 
in the solid form and in solution. 

(c) There is no residual sludge. 

(d) There is no clogging of tubes and orifices. 

(e) There are no fumes and dust. 

“It requires very small space. 
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“It is simple, and easy to operate and regulate. 

“It requires much less attention than hypochlorite and 
hence, is cheaper to operate 

“It is therefore more positive in its operation and effect.” 

Trenton, N. J.: “When commission government took hold 
of the city, late in 1911, we were using the raw Delaware water 
for drinking purposes, and our typhoid rate was very high, 
(23 to 35 deaths a year). The new commission immediately 
started to treat our drinking water with hypochlorite of cal- 
cium and made arrangements to build a rapid sand filtration 
plant. You will note the marked decrease in typhoid since 
these measures were first started late in 1911. (The deaths 
fell to 20 in 1912, and 6 in the following years, and 3 to 6 
after the filter was in use). We have nothing but what is 
good to say of the use of chlorine in the water.” Dr. A. S. 
Fell, health officer. 

Philadelphia, Pa.: “The use of chlorine as a sterilizing 
agent is desirable as affording an additional precaution against 
possible pollution where filters are operated at the high rate 
demanded of the Philadelphia plants. Liquid chlorine is pre- 
ferable over hypochlorite of lime for the following reasons: 

“1_—Economy of space for storing chemical containers. 

“2.—Economy of space for apparatus applying sterilizer. 

“3,—Economy of installation. 

“4—Economy of maintenance charges.”—C. E. Davis, chief 
of Bureau of Water. 

SOUTH ATLANTIC. 

Baltimore, Md.: “The evidence available points to use of 
chlorine in the water supply from 1911 to 1915 as playing 
an important part in the reduction of the typhoid fever rate. 
Since 1915, when the filtration plant came into use, post- 
filtration chlorinization of the water has probably been of 
protective value at all times, and of positive protective value 
at certain times.’—W. T. Howard, assistant commissioner of 
health. The writer calls attention to the undoubted influence 
of the new sewerage system in Baltimore, control of milk, 
reduction of flies and decrease of typhoid in rural Maryland 
in lowering the typhoid rate in that city. (Reducing typhoid 
in Maryland is described in an article in this issue.) 

Talladega, Ala.: “During November and December, 1916, 
the chlorinating plant was not in operation, and the number 
of cases of typhoid fever and dysentery immediately increased.” 
—W. E. Burt, city and county health officer. 

CENTRAL STATES. 

Grand Rapids, Mich.: “It is questionable whether we could 
meet the U. S. Treasury standard of bacterial removal and 
colon content at all, without its use, or only at the expendi- 
ture of much larger quantities of alum than are now required. 
(The water is filtered as well as chlorinated.) We consider 
it absolutely indispensible to the safety of the small supply, 
where more extensive treatment is not desirable. or possible.” 
-Walter A. Sperry, chemist of filtration plant. 

Cincinnati, O.: “The cost of disinfection with liquid chlorine 
was only 15 cents per million gallons in 1918. We consider 
the use of chlorine as an added precaution to insure the safety 
of a drinking water. Its use, in our case, had another advan- 
tage—it prevents the growth of miscroscopic plant and animal 
life in our clear-water reservoir during summer. 

“Our laboratory data show that our unsterilized filtered 
water, although of very low and satisfactory bacterial content, 
has 78% of its total number of bacteria, and 71% its colon 
bacilli removed by chlorination.”—C. Bahlman, chief bacteri- 
ologist. 

Terre Haute, Ind.: “We favor the use of chlorine more in 
ur case as a precautionary measure, although it permits a 

luction in the use of coagulant, and at the same time insures 

more uniform supply.”—W. H. Durlin, assistant manager. 





Quite a number—possibly a third—of the health officials 
port that few, if any, cases of typhoid in their cities 
e derived from the water supply, or were so derived 
fore the use of chlorine was begun; but the chlorine 
employed as a safeguard against possible contamina- 
n of the water, such application being easily and 
xpensively made. 
Che value of chlorination as permitting a reduction in 
amount of coagulant in the filtration process is re- 
‘red to by several. Such reduction effects an economy 
‘ich will partially, if not wholly, offset the cost of apply- 
x the chlorine. It would seem, however, that this would 
possible only where the amount of coagulant is regu- 
ed by the reduction in bacteria, rather than by that in 
spended matter. 
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CHLORINATION IN MICHIGAN. 


Applied to Ninety Per Cent. of the Water of Public 
Supplies—Comments by State Sanitary 
Engineer on Its Uses and Effects. 


Thirty-six Michigan municipalities treat their public 
water supplies with chlorine, either as liquid chlorine or 
as hypochlorite. Beginning with January Ist, 1916, 
monthly reports covering the daily operation of each 
plant for the previous month have been required by the 
State Board of Health. Through the courtesy of Edward 
D. Rich, state sanitary engineer of Michigan, we have re- 
ceived information concerning these supplies, which is 
presented briefly in the following paragraphs: 


Adrian: Population, 11,662. Liquid chlorine since March, 
1916. A more or less out-of-date and crude form of filtration 
has been maintained by the local water company since 1898. 
Subsequent to 1916, more careful attention has been given to 
its operation, and some improvements have been made. Chlor- 
ination has been used as an adjunct since March, 1916. 

Alpena: Population, 13,480. Hypo. in February, 1913; liquid 
chlorine since October, 1915. This source of supply comes 
from Thunder Bay. Water receives the untreated sewage of 
the entire city, and is of quite shallow depth. Considerable 
trouble has been experienced from turbidity, and the water has 
a high organic content. Hypo-chlorite treatment was used 
from 1913 to 1915, with very poor results, because it was not 
given proper supervision, but since 1915 the results have been 
better, probably due more to careful supervision than to a 
change to liquid chlorine. Objectionable tastes have always 
been present on account of high organic content, and the 
large proportion of wooden mains. An improved water supply 
for Alpena is under consideration. Filtration has been recom- 
mended. 

Ann Arbor: Population, 15,072. Hypo. in 1912; liquid chlo- 
rine since June 15, 1915. Part of the supply is taken from 
wells, and the remainder from the Huron river, the river portion 
being chlorinated. On account of high organic content and 
indifferent attention, the results have been disappointing. Ob- 
jectionable tastes have probably played some part in the lack 
of efficiency. Wells are being developed which will eliminate 
the necessity of using rwer water. 

Battle Creek: Population, 30,900. Hypo. in 1912; liquid 
chlorine since April, 1914. Most of the supply comes from 
deep wells and is used untreated. During the summer when 
the demand is high, some water is pumped from Goguac lake, 
near the city limits, which is used to a great extent as a 
summer resort and also carries a very high organic content. 
We have reason tc believe that chlorination has been success- 
ful in this instance. 

Bay City: Population, 48,835. Liquid chlorine since April, 
1919. The supply is taken from two points in Saginaw Bay, 
and one point in Saginaw river, and is too highly polluted to be 
rendered safe by chlorination without excessively disagreeable 
tastes. The bay receives the sewage from Saginaw and Bay 
City. A severe epidemic of typhoid prevailed in 1916, which 
resulted in the installation of a chlorine apparatus. Filtration 
is under consideration. The city water supply is not supposed 
to be used very extensively for drinking purposes. 

Cadillac: Population, 10,351. Liquid chlorine since Janu- 
ary, 1919. This supply is taken from a small lake on the edge 
of town, which receives storm water from the streets, but no 
sanitary sewage, and carries a high organic content. Tests 
covering a number of years have shown the presence of B. 
Coli almost constantly, but we believe that this supply has 
been safer than most waters giving the same analytical results, 
because of the nature of the contamination. A. number of 

private wells are in use, and I hardly think it fair to charge 
the entire typhoid record to the city water supply. Chlorina- 
tion has just been provided for. 

Detroit: Population, 900,000. Chlorination of the Detroit 
supply receives most careful attention at the hands of the 
local authorities and we believe is of maximum efficiency. 
Filtration is under consideration. 

Escanaba: Population, 16,525. Hypo. since September, 
1914. This supply is taken from Little Bay de Noc, an arm 
of Green Bay, which is polluted by the sewage of Escanaba 
and Gladstone. The typhoid rate was exceedingly high until 
filtration was installed in 1909, which immediately cut down 
the figures to a more reasonable amount. Hypochlorite has 
been used as an adjunct to filtration since 1914. I do not 
believe that it is fair to charge all of the typhoid cases since 
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1909 to the city water supply, for private wells are quite ex- 
tensively used, and there is a good chance for imported cases, 
Escanaba having the only hospital facilities available for a 
large portion of the upper peninsula. 

Flint: Population, 60,000. Liquid chlorine since January, 
1916. The water supply is taken from a river which is very 
heavily polluted above the city. The filtration plant was built 
in 1912 and 1913, and chlorination has been used as an adjunct 
since January, 1916. The high rate for 1916 is probably quite 
largely due to a severe milk epidemic in the early months of 
that year. It is quite possible that the high rate for 1917 
might be due to some similar cause, or it may appear in a 
false light on account of the rapidly increasing population of 
the city, which we are unable to determine accurately. The 
growth of Flint has been most remarkable. The population 
in 1900 was about 13,000. The autombile industry started to 
boom in 1905 and 1906, and a population of about 24,000 is 
recorded in 1906. In 1910 the census shows 38,550. This rate 
projected ahead to 1918 gives an estimated population of 60,- 
000, and. 90,000 is claimed. It has been impossible for the 
municipality to keep pace in .sanitary matters with its rapid 
growth, but I believe it can be safely said that filtration and 
chlorination have done valuable work. 

Gladstone: Population 5,123. Hypo. since December, 1913. 
The supply is taken from Little Bay de Noe and is subject to 
pollution from the sewage of the city. Chlorination seems 
to have been effective. 

Grand Rapids: Population 150,000. Hypo. in January, 1913; 
liquid chlorine since February, 1918. The advent of filtration 
and sterilization on January 1, 1913, has produced very satis- 
factory results. 

Hillsdale: Population, 5,257. Liquid chlorine since Septem 
ber, 1917. This supply is taken from a small lake which is 
subject to summer pollution from campers, and winter pollu- 
tion from ice cutting operations. Chlorination has been in- 
stalled as a precautionary measure. 

Highland Park: Population 40,000. Liquid chlorine since 
June, 1915. This municipality is within the limits of the city 
of Detroit, although it has its separate government. Its water 
comes from Lake St. Clair, which is always subject to some 
pollution, and to considerable turbidity. Chlorination seems 
to have been effective, although it has not been supervised as 
carefully as is possible. The construction of filters is under 
Way. 

Ironwood: Population, 14,821. Hypt since November, 1917. 
The supply is taken from a river which is subject to some rural 
contamination, and carries a high degree of color and some 
turbidity. he filter plant installed in 1914 was never of adequate 
size, and chlorination was adopted as an assistance to the filtra- 
This is a mining district and it is doubtful if all 


tion process. ) 
A new filter plant 


the typhoid should be charged to the water. 
is under consideration. 

Ludington; Population 11,334. Hypo. since 1912. The 
ply is taken from Lake Michigan and is subject to sewage 
pollution from the city. A broken intake in 1912, and possibly 
in 1911, added to the chance for contamination of the water. 
The record of Ludington is one of the best instances of the 
efficiency of chlorination alone. 

Manistique; Population 4,890, Liquid chlorine since October, 
1918. Manistique is a small place and the occurrence of a 
death or two a year has a very marked effect on the curve. 
This is not regarded as a particularly dangerous supply, but 
chlorination has been used as a precautionary measure. 

Marine City; Population 3,778. Hypo in December, 1913; 
liquid chlorine since October, 1918. This supply comes from 
the St. Clair river, which is contaminated by the sewage from 
St. Clair and Port Huron. Hypochlorite has been used since 
December, 1913, with exceedingly poor supervision, if any at 
all. Liquid chlorine with laboratory control has recently been 
installed and we are hopeful of better results in the future. 

Marquette; Population 12,681. Hypo July, 1911 to December, 
1913; March, 1915, to June, 1915; January to May 1916; since 
November, 1916. Liquid chlorine since March, 1917, The city 
maintains a laboratory and chlorination is used whenever the 
results of analyses indicate its necessity. The intake extends 
about 3,000 feet into Lake Superior into 70 feet of water. The 
extension of the intake some years ago probably resulted in 
improved conditions. High rates for 1910, 1911 and 1912 are 
not explained. A broken intake discovered in about 1908 or 
1909 was doubtless responsible for high figures at that time. 

Menominee; Population 8,586. Hypo in March, 1910; liquid 
chlorine since October, 1916. The supply is taken from Green 
Bay, which is subject to sewage contamination from Menominee 
and Marinette, Wis. The use of hypochlorite seems to have 
been responsible for a material reduction in the typhoid rate. 


sup- 
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Monroe; Population 7,928. Hypo in. August, 1915; liquid 
chlorine since October, 1915. The supply is taken from the 
western end of Lake Erie and is subject to sewage contamina- 
tion from Monroe and possibly from the Detroit river. Quite 
a serious epidemic occurred in 1915 due to sewage pollution of 
wells and of the city supply. The use of chlorination seems 
to have had some effect, but this supply can never be proper]; 
treated except by filtration. 

Munising; Population 4,180. Hypo October, 1913, to Noy 
ember, 1915; liquid chlorine since November, 1917. The wate: 
supply was formerly taken from a shallow depth in a smal 
bay, which received municipal sewage, but was extended two 
or three years ago to Lake Superior at a point where it is likel 
to be polluted by sewage passing out of the bay. Chlorinatior 
has not received proper supervision and its results have bee 
unsatisfactory. 

1914; liqui 


Negaunce: Population 11,677. Hypo in January, 
from 


chlorine .since October, 1917. The supply is taken 
small lake on the edge of town which is subject to pollutio 
from miners’ homes in the vicinity. Chlorination seems to hay 
been effective. The high rate in 1917 was due to an epidemi 
traced to ice cream. 
Niles; Population 5,843. 
Chlorination has been in use too short 


Liquid chlorine since January, 191! 
a time to admit of a1 
conclusions. 

Liquid chlorine since August 


Petoskey; Population 4,250. 
time to admi 


1918. Chlorination has been in 
of any conclusions. 

Port Huron; Population 18,618. Hypo in June, 1912; liqui 
chlorine since June, 1914. A severe epidemic at Port Huron i 
1912 resulted in the installation of hypochlorite treatment, wit 


use too short a 


good results. It has not received as perfect attention as wi 
hope it will in the future. 
St. Clair: Population, 2,633. Hypo. in May, 1913; liqui 


1 


chlorine since November, 1917. The supply is taken from thx 
St. Clair river, which receives the sewage from Port Huro 
Chlorination has been a remarkable success in this case. 

St. Joseph: Population, 6,759. Hypo. in July, 1912; liqui 
chlorine since November, 1917. The supply is taken fron 
Lake Michigan and is subject to sewage pollution from St 
Joseph river. Chlorination to have been effective. 

Sault Ste. Marie: Population, 14,339. 
June, 1918. Chlorination was installed so 
make conclusions imprecuc 

South Haven: Population, 3,317. Hypo. since April, 1912 
The supply is taken from Lake Michigan and is subject to 
contamination. The city does a large summer resort 


seems 
Liquid chlorine since 
recently as to 


bie. 


sewage 


business, and it is quite possible that the higher rates in 
1914 and 1916 were due to imported cases. 
Traverse City: Population, 14,346. Hypo. in February, 


1913; liquid chlorine since May, 1916. The supply is taken 
from Little Traverse Bay, which is subject to sewage pollu 
tion. I do not believe that the increase in rates for 1916 and 
1917 is entirely chargeable to city water. 

Trenton: Population, 1,256. Liquid chlorine since January, 


1918. The supply is taken from the highly polluted Detroit 
river, and until January, 1918, was used without treatment. 
The low rates in 1905, 1910, 1912, and 1914 were probably 


due to the immunity developed in the inhabitants by the con- 
stant drinking of diluted sewage. 

Wyandotte: Population, 12,103. Hypo. since April, 1914. 
The supply is taken from the highly polluted Detroit river, 
and its purification has been attempted by means of chlorina- 
tion, without success for the reason that such disagreeable 
tastes and odors are caused. An extension of the intake and 
a filter plant are now under construction. Investigation of 
typhoid fever cases in 1916 showed that many of the patients 
were people who had recently moved to Wyandotte 

Further data concerning the Michigan cities will be 
given next week, showing the effect of the sterilizing 
treatment. With this will be given also data concerning 
the results of operation in other cities. 

For keeping in touch with the operation of 
plants, the state board requires each plant to send to it 
once a month, a daily record of the amount pumped, 
amount of chemical applied, turbidity and oxygen con- 
sumption of raw water; the 20 degree and 37 degree 
count of bacteria in raw and treated water, and the 
results of tests of both raw and treated water for gas 
formers. It is also made obligatory that the board be 
notified immediately in case the flow of sterilizing agent 
is discontinued for more than twenty-four hours. 


these 
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PROGRESS OF WATER DISINFECTION 
IN MARYLAND.* 


Need Shown by Survey by State Health Department 
—General Description of Plants and of Results 
of Chlorination. 

By ROBERT B. MORSE and HARRY R. HALL.? 

There are eighty-two public water supplies in Mary- 
land, serving about 862,489 people—62.2 per cent of the 
estimated total population of 1,384,539. Several community 
systems delivering water to small groups of houses, and 
also institutional supplies, are not included in this num- 
ber. 

The state, through its Board of Health, has had, since 
1914, supervisory control over the design, construction, 
and operation of water systems. No material extensions 
of, nor alterations in, existing systems can be legally 
made, nor can new supplies be installed, unless complete 
plans and specifications covering the proposed work are 
submitted to the State Board of Health for approval and 
a written permit is granted by that body. Moreover, 
when deemed necessary for the public health or welfare, 
the Board may require existing water systems extended 
or altered, and it is empowered to compel the installa- 
tion of public supplies in communities not served. It is 
the duty of the corporate officers to raise the funds ne- 
cessary for carrying out the work required, and they may 
lo this, if they wish, by issuing bonds without special leg- 
islative enactment and without a referendum vote. 

Broad as is the control of the state over the design and 





construction of water supplies, it is no more liberal than 
is its authority over the operation of existing systems, 
in so far as the public health is affected. If the State 
Board of Health finds that any water plant is not properly 
yperated, it may require a change of method, and may, 
when necessary, force the employment of competent at- 
tendants, it even being enabled to attain this end by ap- 
pointing attendants of its own selection, at the cost of the 
municipality or water company owning the plant. Pos- 
ble arbitrary action, however, is precluded by a _ pro- 
ision in the law allowing appeal to the local county 
court, before which the Board would have to prove the 
reasonableness of its act. 

The engineering division of the State Board of Health 
vas organized in June, 1912, under a law passed in 1910. 
he early engineering studies indicated plainly the need 
i the complete supervisory power over the water supplies 
the state, and this need was satisfied by the passage 
the water supply and sewerage act of 1914. In 1912, 
hen the engineering investigations were begun, it was 
uind that, in general, knowledge of the condition of 

public water supplies in the state was meager. An- 
ses of the water from many of the supplies had been 
de occasionally, but no systematic method of exam- 
ition had been followed, 
he state’s investigations commenced to show that 
iny of the water systems were badly in need of at- 
ition. The surface supplies were derived from streams 

by watersheds containing habitations, in many cases 
viding numerous sources of contamination, and, in 
neral, protection was not offered by long storage, 
ration, or other treatment. Water was usually taken 

m the stream at an intake dam, and passed into a dis- 
uting reservoir of insufficient capacity to provide a 

period of storage. Moreover, water from some of 

tubular well systems was found to be polluted, be- 
Slightly condensed from a paper presented before the New Eng- 

Water Works Association, which has since been modified by 

authors to bring it up to date. 


‘hief engineer and assistant chief engineer, respectively, of the 
yland Department of Health. 
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cause the wells either were too shallow and located in 
the midst of thickly settled districts where sources of 
pollution were numerous, or were driven in rock contain- 
ing fissures. Some supplies previously considered to be 
beyond suspicion were found, upon close investigation, 
to be in a bad condition and a menace to the public 
health. 

In a number of instances where supplies were polluted, 
the water was satisfactory from a physical standpoint, 
there being an absence of color, turbidity, and other 
objectionable characteristics. This was naturally true 
in the case of most well and spring waters. The water 
from streams fed by mountain watersheds, and from 
watersheds containing much wooded or uncultivated land, 
was also generally in good physical condition. 

Where water, otherwise acceptable, was found to be 
in an unsafe sanitary condition, filtration did not appear 
to be necessary or even generally advisable for assuring 
the proper degree of purity. Expense and the improba- 
bility of proper operation are two factors which would 
make filtration plants undesirable for many of the small 
systems which abound in Maryland. Consequently, disin- 
fection was resorted to wherever it would serve the 
purpose. There were, however, a considerable number of 
surface supplies derived from streams flowing through 
cultivated country and furnishing a water occasionally 
or persistently turbid. Such supplies as these naturally 
require filtration. Disinfection in connection with filtra- 
tion is general and is required in most new installations. 
\WWhile the writers’ assistants have been able to obtain 
good results from several filter plants without the addi- 
tion of disinfectants, the character of attention which 
small works ordinarily receive makes their use essential. 

Prior to 1912, there were only four disinfecting plants 
in operation on water supplies in Maryland. Two of these 
were located on the Gunpowder river and Jones Falls 
systems, of Baltimore; and two, owned by the Baltimore 
County Water and Electric Company, were at the Avalon 
and Herring Run plants, which serve large sections in 
Baltimore County near the city. At Avalon, disin- 
fection was carried on in conjunction with filtration. All 
these installations used hypochlorite of calcium, and at 
Herring Run ozone was employed at times. 

Since 1912, many towns in other parts of Maryland have 
been provided with purification plants, and it is a strik- 
ing fact that, of the 862,489 persons served by public 
water supplies at the present time, 785,000 or 91.1 per cent 
(approximately 56.7 per cent of the population of the 
state) use water which is treated by either filtration or 
disinfection, or both. 

Fiity-nine of the eighty-two public water supplies de- 
rive their water from underground sources. The popula- 
tion thus served amounts to 102,942. The number of con- 
sumers is small in comparison with the number of sys- 
tems, because these supplies, in general, are located in 
the smaller towns. The remaining twenty-three systems 
take water from surface streams and serve a population 
of 759,547. The large population using surface water is 
accounted for by the fact that Baltimore and most of the 
other places of considerable size are thus supplied. 
Ground waters are used by 12.0 per cent of the people 
served by public systems, and by 7.5 per cent of the total 
population of the state. The corresponding figures for 
surface waters are 88.3 and 54.6 per cent. 

Not only is the influence of water purification felt by 
the public water supplies but it has reached to state 
and private institutions as well. There are eight institu- 
tions, embracing a population of 4,855, where the water 
receives treatment of some kind, and in all but two of 
these it is disinfected. 
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installations. 


filtration. 


The type of apparatus suitable for hypochlorite or 
liquid chlorine treatment in any particular case depends 
upon the method by which water is supplied. 
the flow of water to be treated is at most times sub- 
stantially uniform, as in the case of certain pumping 
plants, or in gravity lines discharging into reservoirs, a 
manually controlled apparatus is sufficient. 
uations occur in the rate of flow, automatic control de- 
vices are essential for proper results. 
plants, so-called, introduce chlorine into the water either 
The gas feed, usually called 
“direct feed,” is well adapted for use where no water 
under pressure, for dissolving the gas, can be obtained 
There is one direct-feed plant in Maryland at 
the present time; and only one, at Perryville, is regu- 


as a gas or in solution. 


easily. 


lated automatically. 


The early disinfecting plants, as stated previously, all 
made use of hypochlorite of calcium, and with effective 
Those on the Avalon and Herring Run supplies 
of the Baltimore County Water and Electric Company 
were the first to be installed in the state. 
was constructed in 1908, and the latter during the year 
Late in 1910 the Jones Falls supply for Balti- 
more was first disinfected, and in June, 1911, the Gun- 
powder River plant was put into use. 
were the only installations of disinfecting apparatus used 
for water purification in Maryland. A filtration plant had 
been previously built by the Washington County Water 
Company, to supply Hagerstown from Antietam creek 
during dry periods, and hypochlorite dosing apparatus 
had been provided; but the disinfectant was not used 


results. 


following. 
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Disinfection by means of hypochloride of calcium or 
liquid chlorine is naturally the most common method 
practiced, although there is one ozone plant which is 
operated in conjunction with one of the hypochlorite 
One ultra-violet ray disinfection appar- 
atus has already been installed and another will soon. 
be completed. Both are to be used in conjunction with 


Where 


Where fluct- 


Liquid chlorine 


The former 


Until 1913 these 
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until the summer of 1913. About the same time, the 
State Board of Health constructed a plant for the Elli- 
cott City system. Cumberland next followed, during thx 
fall of the same year, by putting into operation a hypo- 
chlorite plant in conjunction with the mechanical filte: 

on its new supply. In December, the mountain supp'y 
of Hagerstown was furnished with hypochlorite a; 

paratus. A typhoid fever epidemic at Rockville during 
February, 1914, made necessary the construction of ; 

emergency hypochlorite plant by the State Board of 
Health, for treating the supply derived from tubular wells 
driven in rock and proven to be the cause of the disease. 
The first liquid chlorine apparatus was put into opera- 
tion at Union Bridge in January, 1914, for treating about 
120,000 gal. df water derived from tubular wells driven in 
limestone rock. An ozone plant had been installed in 
1909 at the Herring Run supply of the Baltimore County 
Water and Electric Company, but at first it was used, 
so the writers are informed, only experimentally. 

After the powers of the State Board of Health weve 
broadened in 1914 and an increased appropriation was 
provided for sanitary engineering work, water purifica- 
tion plants naturally were introduced at a more rapid 
rate than previously. 

Data concerning the disinfecting plants now in use in 
Maryland are shown in the accompanying table. In ad- 
dition to the plants shown in this table, there are in op- 
eration several water supply systems on federal reserva- 
tions in the state, which are not included in our discus- 
sions or tabulations concerning public water supply sys- 
tems. These are located at the following stations: Perry 
Point, Camp Meade, Curtis Bay Ordnance Depot, Camp 
Holabird, Aberdeen Proving Ground, and Edgewood 
Arsenal. 

Changes are taking place continually in the water sup- 
ply situation in this state, and it is expected that the 
number of disinfecting plants soon will be increased and 
that alterations will be made in some of the water sup- 
plies, which will involve plants now in operation. 































DATA CONCERNING WATER SUPPLY DISINFECTING PLANTS IN MARYLAND. 


Population 
(Estimated 
Place 1918) 

Pr ere 8,677 
MPTION nccccsossses 10,000 
Braddock Heights.... 175 
rere ee 2,442 
(ony ere 11,340 
PROSCOUPE occ wesc 6,655 
oe 240 
PERBOTSIOWN 3 occcccesee 27,000 
Peerring TRUM... .. cece 28,000 
ee ere 865 


Maryland Tuberculosis 


Sanatorium a 600 
Princess Anne........ 1,133 
ee 1,239 
On  , MECC 8,696 
Union Bridgwe......es- 918 
WeOStETNPOTE ...cccvser 3,288 





SR oo oidegae sonthiwane 32,000 
TIRTTTIOEO oc ives wsovees 599,650 
CuIBROPIGRE. 2. ccs ccces 26,074 
PERMOTEIOWR 2. ccccces 27,000 
ee alae een em 2,692 
TE. G<errsearcnanevwae sé 950 
Maryland House of 

COPPOCEIONM ..ccceces 700 
Motre DAMIC. ..2. +08 353 
Springfield State Hos- 

| eer ee re 1,800 
TAROMA POAT «6.600% 1,646 
Westminster .......-6 3,374 


*Used during dry weather periods only—emergency supply. 


gallons untreated water. 





Type of 
Plant 


Liquid Chlorine 
Liquid Chlorine 
Hypochlorite 
Hypochlorite 
Liquid Chlorine 
Hypochlorite 
Hypochlorite 


§ Hypochlorite ¢ 
1) Liquid Chlorine 
§ Hypochlorite 
| Ozone 


Liquid Chlorine 


Hypochlorite 
Hypochlorite 
Liquid Chlorine 
Hypochlorite 
Liquid Chlorine 


Average 














Amount Chlorine Where 

Character Treated Parts Chemical Character 
oO Daily Per is of 

Supply Date (Gallons) Million Applied Attention 

Plants for Disinfection Only. 

Surface 1915 1,400,000 0.30 Pump suction Fair 
Ground 1914 112,000f 0.30 Pump suction Good 
Ground 1918 10,000 0.30 Pump suction Good 
Surface 1917 250,000 0.50 Pump suction Poor 
Surface 1915 1,600,000 0.35 ‘Supply main Good 

Ground 1916 300,000 0.30 Pump suction Indifferent 
Surface 1918 20,000 0.5-1.0 Supply main Good 
Surface 1913 3,600,000 0.60 Supply main Good 
a 1914 a un saa aie cee ae 
Surface 1909 3,000,000 0.40 Pump well Good 
Ground 1918 50,000 0.30 Pump suction Good 
Ground 1915 60,000 0.60 Pump suction Good 
Ground 1917 100,000 0.18 Pump suction Good 
Ground 1916 30,000 0.20 Collecting res. Good 
Ground 1917 300,000 0.25 Pump suction Good 
Ground 1914 120,000 0.30 Pump suction Good 
Surface 1914 450,000 0.40 Supply main Poor 


Hypochlorite 





Hypochlorite 


{ Hypochlorite 
lt Liquid Chlorine 


Liquid Chlorine 


{ Hypochlorite 
tl Liquid Chlorine 


Hypochlorite 
Liquid Chlorine 


a. U. ¥. 
Liquid chlorine 
Liquid Chlorine 


Liquid Chlorine 
mW. Ve 


Plants for Filtration and Disinfection. 


Surface 


Surface 
Surface 


Surface 
Surface 
Surface 
Ground 
Surface 
Surface 
Surface 




















1908 2,000,000 0.40 Outlet Coag. Basin Good 
1915 110,000,000 0.30 Filtered water Good 
1913 8,000,000 0.50 Inlet Coag Basin Good 
1913 3,600,000 0.60 Filtered water Good 
1915 150,000 0.25 Filtered water Good 
1918 160,000 0.5 Filtered water Good 
1918 250,000 scarans Filtered water cess 
1915 30,000 0.25 Pump suction Good 
1918 330,000 0.30 Filtered water Good 
1918 200,000 0.30 Filtered water Indifferent 
1918 400,000 Filtered water Good 





tNow kept for emergency use. tMixed with about 231,°°0 
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The amount of chemical used at the disinfecting plants 
in Maryland has varied widely according to local condi- 
tions. It has ranged from 0.2 to 3.0 parts per million of 
available chlorine. Where the disinfectant is applied to 
a spring or well water, or to the effluent from a well- 
operated filtration plant, the amount required is usually 
near the minimum mentioned above. In the case of tur- 
bid waters, large amounts have been found necessary for 
proper treatment, and at times of extreme turbidity even 
excessive quantities are inefficient. In the treatment of 
the Baltimore City water, as high as 3 parts per million 
of available chlorine, of 75 pounds of hypochlorite to 
the million gallons, have been used on raw water. The 
amount necessary in many instances depends also upon 
the character of attention given the apparatus. 

It is by no means a fact that the disinfecting plants in 
Maryland have been operated with complete satisfaction, 
for most of them have had trouble of some kind. The 
difficulties encountered could generally have been avoided 
with more attention to proper operation. With hypo- 
chlorite plants, the principal annoyance has been due to 
the formation of coatings which clog the pipes; and, 
where the solution was particularly strong, the materials 
of which the piping was made have been attacked, ne- 
cessitating the replacement of parts. These are not seri- 
ous troubles, however, and can be eliminated by fre- 
quent inspection. In the case of liquid chlorine plants, 
it has been found that occasionally a part becomes cor- 
roded and requires replacement, or a valve gets out of 
adjustment, but the gradual perfection of apparatus is 
making such occurrences less frequent. 

Where faithful and intelligent attention has been given 
to operation, and the amount of disinfectant used has 
not been excessive, few complaints have been made re- 
garding tastes or odors in the water. In one instance, 
where a liquid chlorine plant of the manual control type 
was disinfecting water the flow of which fluctuated con- 
siderably, there was always an overdose at night which 
caused complaint due to tastes noticeable during the 
early hours of the day. This, of course, was the fault 
of the method employed and not of the treatment itself. 
In general, fewer complaints have been registered con- 
cerning disagreeable tastes where liquid chlorine was 
used than in the case of hypochlorite. 

There has been a marked decrease in the prevalence of 
typhoid fever in some of the communities where disin- 

cting plants have been installed. In most cases, how- 
ever, the period of operation has been so short, and, on 

‘count of the small size of some of the places, the 

ppearance of typhoid so irregular, that records do not 

dicate clearly the effect produced. Moreover, much of 
the typhoid fever in Maryland is attributable to causes 
ther than impure water supplies. Nevertheless, there 
re certain well-defined instances where a decrease in 

phoid fever morbidity and mortality can be traced di- 

ctly to purification of a water supply. In Baltimore, 

e reduction has been very pronounced. After the dis- 

fecting plants were built, the prevaalnce of typhoid 

‘mediately fell off, and the improvement has since 

mtinued. In 1915, both the morbidity and mortality 

es from this disease, although higher than in many of 
larger cities of the country, were approximately half 
great as in 1910. Following the introduction into 
imberland of filtered and disinfected water from Evitts 

‘ek, in place of the former raw supply from the Po- 

mac river, the occurrence of typhoid fever was so 

luced that in 1915 there were scarcely more than one- 
th as many cases of, and one fifth as many deaths from, 
is disease as in 1913, in spite of the fact that the 
corporate limits had been enlarged in the meantime. One 
o! the most striking instances of the effect upon typhoid 
occurrence caused by disinfecting a water supply in 
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Maryland was that of the Rockville epidemic, which, after 
twenty-eight cases had occurred, was checked suddenly 
by the installation of an emergency hypochlorite plant. 

In order that prompt remedial measures may be in- 
stituted when a water supply is at any time found to be 
in an unsafe condition, or when an outbreak of typhoid 
fever casts suspicion on a water previously untreated, the 
engineers of the State Board of Health are all instructed 
in the setting up of an emergency hypochlorite dosing 
apparatus, making use of ordinary and easily obtainable 
materials. A sketch showing the general arrangement 
of the device used, including a bill of material, has been 
prepared, and is usually sent ahead, so that the neces- 
sary material may be on hand when the engineer arrives 
at his destination. This apparatus has proven its value 
on many occasions and several of the installations are 
still in operation. 

Basing judgment on experience in Maryland, it may 
be stated that, where chlorinating plants for water sup- 
plies are given faithful and intelligent attention, their use 
is a success; and they provide an effective and inex- 
pensive method for treating many water supplies which 
do not need filtration, as well as for safeguarding in a 
measure those supplies for which filtration, although de- 
sirable, is prohibitive. Unfortunately, there seems to 
have been some tendency among manufacturers to con- 
vey the impression that little attention need be paid to 
the operation of a liquid chlorine plant. This has given 
the operator the impression, in some instances, that the 
apparatus can be entirely neglected. While it is true 
that little or no difficulty need be experienced, except 
when parts give out, neglect is certain to cause irregu- 
larity in dosing, exposure in certain cases to freezing 
and other undesirable results. Greater efficiency from 
some of the disinfecting plants in Maryland is to be ex- 
pected in the future, as the State Board of Health will 
be enabled to make more frequent inspections than in 
the past. This will be made possible by the fact that, 
in addition to the main office of the engineering division, 
there are maintained four offices in various parts of the 
state, at each of which there is a resident engineer who 
has direct supervision over sanitary engineering mat- 
ters in his district. Without an effective system of con- 
trol, disinfection would fall short of giving satisfaction 
in connection with many small water supplies. 





WATER METER DATA. 


Information Furnished by Nearly Four Hundred 
Waterworks Superintendents—Location, Read- 
ing, Testing and Maintaining of Meters 
—Cost of Meter Service. 


On the following pages will be found tabulated a part 
of the information collected by us by means of a ques- 
tionnaire, which information was furnished by nearly 
four hundred and fifty water works superintendents. A 
third table, dealing with rates, we can not find room for 
this week, but will give in a later issue. 

The questions to which these figures were given in 
reply were as follows: 

“How many meters have you in use?” “How many are 
under 1 inch?” “How often is each meter read?” “Are 
all consumers billed at the same time, or in rotation by 
districts?” “What is the average number of meters read 
per man per hour?” “Are meters located inside the 
buildings or outside?” “What is the cost of meter 
reading and clerical work connected with meters ?” “What 
is the cost of repairs and maintenance per meter in 
service?” “To what extent are repairs made by the 
waterworks employes ?” 


(Continued on page 414) 
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Cost of repairs 
and mainte- 
nance per 
meter in 


tep. made 
by water- 


City and State. service. works 
= Alabama: 
< Co 6 saNeweswns« a All 

TalladeGa ....ccccccece ee \ll clean- 
ing,. etc. 
Y \rizona: 

y ee ee — aa 
9. eo $2.30 All 
= Arkansas: 

Fayetteville .90c. per mo. All 
= California: 
= \lhambra 22c. per year Al 

2! | er All 
CS en ers fe ee Worn parts 
ré placed 
I. Los AMN@GICS.....s2s0% 30c. All 
2, Gemere So. cess Negligible -/ 

Palo Alto. 71c. per yeal \ll 
- Pawea@ene ......+.. .25c. repairs ALI 
- 0c.depr’c't’n 

Riverside ...... $2.30 All 
y SMCTAMIOREO ..csccs cog er 
— San Diego..... 90c. \ 
=< Santa Maria...... oe All 

South Pasadena.. o° eee 
y BROCECOM occ ssw $1 per year All 

go ee Replacement 

”, of worn 
CO part 
ng Colorado: 
‘ Colorado Springs... \ll 
7 Kort Morgan.. All 

GOOIGY cc cccntececees ° 

: LOCK POPES. cccsese \11 
District of Columbia: 
Washington ...... Z25C. \bo ( 
Connecticut: 

\nsonia 6d« in 1d- ( o & 
hs lle ding \ mal 
4 Lo eee ee <a a Neal a 
= Mast Hartford. Nome 

llartford os seid \ 

Middletown . i 2iec. per yea \ 

Putnam cans Sn l Most 

sOuthington . \ 
outh Manchester..... \ll not req 
ou rr fitting 
~ os south Norwalk. Few 
- SON scescees 7 All 
a Vallingford $1 pe year Nearly ll 
r Me ] to 4” 
oa ent to fac- 
Y= tory 
Ti Villimantic 0 
* Winsted .. About 10 New dis 
= Florida: 
ee Land.. Very small \ 
ok ort Myers........ 00 All 
= 6 i ae 6c. per year 
Yo ee eee a ne re All 
= & | All 
am Petersburg. F er year \ll 
en Georgia: 
L- a . 2c. All 
: nericus ..... 25ec. per year Replacing 
= - all parts 
* . & upkeep 
5 i ra All 

pd NE deka e a Wa we All 

y ommercee .... 2e. (average All 
00 of 10 yrs.) 

fe i. eee eee — All 
uy” CEOTRIG: .. «000-0 $20 per mo. All 
ee LT. 60253 < pwwsis s 15c. Light rep. 
a ePID. 5 5-0.08%-55 .045e, All 
Yo oo: eee Very small Few 
pe i re All 
Sy DE ee All 
oh Idaho: 
a Coeur d@’Alene......... All 
ae LOW UNO ses.0s coweneen All 
>» © 
ae eer an All outside 
e ill ois: 
mS ce PEE CT CCC ET All 
=> ampaign & Urbana. oe All 
y Sa ReNOE Sy) aca saip wk cae et $3.02, includ- All 

ing testing 


MUNICIPAL JOURNAL AND PUBLIC WORKS 


METER MAINTENANCE. 


Intervals at 
which meters 
are tested but 


No 


Quarterly teeta seen tes : 
On complaint ol In case of liberal users or Nearly 
consumer waste and no excess reading 
shown 
nae aoe ee When it stops running No 
When in doubt as to accuracy Frew 
If out of order or not tested No 
for 6 months 
ee a eels No 
Complaint of custome! All 
te rere = No 
aie rik When they stop running oss 
sian \s requested by consumers No 
Stopped or damaged No 
Suspicious readings Yes 
Terre When repaired or when con- No 
sumer pays for test : 
Annu Consumption suggests Yes 
eading, testing‘and repairing _ Yes 
Annually, 2 me Customer's request Nearly 
working all the 
time 
Annually; so “ 
montinly Ve 
Annually Wrecccccecces No 
W il be ae veeieeee Yes 
coecccceeces No 
eee e ee Ye 
. rr , No 
t No 
\1 A Yes 
) ré6 : Yes 
Stoppage or unusual readings No 
cee Unusual readings _ No 
According to they have been in, quan- Not gener’lly 
water passed; also ty of water drawn 
check back o1 ° 
readings 
All tested on set- No 
ting and on com 
plaint 
When removed When doubted No 
» years On complaints or stoppage No 
6 years Comparison of amount used Yes 
each 6 months 
‘ ere No 
When bills are higher thar Yes 
usual 
Not regularly When fault is found Yes 
ee When cleaned, about once a No 
veal 
Consumption suggests Yes 
-. Readings Yes 
n rotation, exceptC ined and tested once a year Yes 
n case of leakage 
When repaired ik topped or show defeet, o1 No 


customer’s complaint 


Ye Ss 
No 


Seine own \s reading indicates 

As often as pric Cc. 
ticable 

At 


When they have registered 


capacity 


least every 


years 


No 


3 years \t consumer’s request No 
iigevees Decrease in usual consump- Yes 
tion 


Annually 


ISvery 2 years ert 9o8 ; No 
Troubles, complaints, diminu- ‘ 
tion of consumption 
When necessary Falling off of consumption lew 


Annually 
When necessary 


Complaint of customer 


they show decrease 


When 


‘ :. : a No 
When defects aré When repaired or moved Yes 
noted 
’ tees When sluggish or dead ose 
9 years At request of consumer Yes 


After certain amount of water 
has passed 






Are any test- 
Meters not tested periodically,ed without re- 
moval 


Method of such 
testing 


Closing all openings 

and drawing 10-gal 

certified cans sever- 
al times 


all 


Mueller met. tester 
Portable test mete! 


Test meter 
Chiefly test meters 
all Test meter 


Trident test meter 


tester, meas- 
cubic foot 
tester 


Meter 
ure, 
Laub 


Test meter 
Rated test meter 


Portable meter 
meter tester 
shops 


Clarke 
in 


Installing a new 
next to old one 
Draw cubic ft. of 


water by weight 


Neptune portable 
test meter 
Measured cu. 

Portable test 


ft. 
meter 


Mueller testing 
bench by weight 
of water 
Closing openings & 
measure of weht. 


Neptune test meter 
Portable tester 


Test meter 


meter 
ft. can, 


Test 


















































































De Ka 


Duquo 


Mattoc 
Mt. 


Mt. 
Olney 
Paris 
Peru 
Prince 
Quincy 
Streatc 
Indiana: 


Brazil 


Jeffers 


Lebane 
Linton 


Madiso 


New 


North 


Seymot 
South 


Terre 


Tipton 


lowa. : 
Atlanti 
Boone 


Fort M 


Marion 
Marsha 
Mason 

Museat 


Osceola 
Sioux ¢ 


Kansas. 
Atchiso 


Clay 


Great 
Hiawat 
Holton 
Horton 









ola 







Larned 
McPher 













Downers Grove 
Kankakee 


Lincoln 


Vernon 


Watseka 


Knightstown 
Laporte 


Mishawaka 


Castle 


Plymouth 
Richmond 


Valparaiso 


West Lafayette 


Burlington 
COOGEE DOTS. occ vcs 


Maquoketa 


Washington 


Chanute... 


Cherryvale 
Center ... 


Fredonia 


Bend 


Independence 


Cost of repairs 


City and State. 


Illinois—(Continued) 
Chicago Heights 


Ib 


eee 


yn 


ton 


r 


Bluffton 


Decatur 

Evansville 
Goshen 
Greensburg 
Huntington 


onville 


Kendallville 


yn 


n 


Manchester 


ir 


Bend 
Haute 


S etwas ovooaes 


OS re ee 


lltown 


City 


ine 


FN 5.o: Graoidle ve wei 


Council Grove ...-ce- 
ree 
WOTt BMOOtE ..cccvsvcs 


ha 


son 


and mainte- 
nance per 
meter in 
service, 


, Very small 


; 10ce. 
. 6c. per mo. 


~ 


.6c. per year 
.30c, per year 


3 $12.50 per 
month 


9r 


.25¢c. per year 


32¢ 


16c. 


lic, 


1l5c. per year 
Probably 10e 


Very small 
51%ec. 


32¢c., in 1918 


MUNICIPAL JOURNAL AND PUBLIC WORKS 


Only replace 





METER MAINTENANCE—(Continued). 


Rep. made Intervals at 


by water- which meters ut 
works are tested 

All eee Variation in consumption 

Nearly all een ae When suspected of error, or on 
consumer’s request 

Se eee Falling off from average 
Meter only 2 years Sea ae eee ° 
All where Oe oes ° coves 

possible 
All At least once a yr, Te rer re 
All Bpewt 3 FOGTe 8 8 —~=§=pesvcnceeceocer 


Annually 
parts 


All san iataseites 
NOMG sreveses When consumer is not satisfied 
tines of oh © Mee pen ty eee 
i When consumption is ques- 
tioned 
All eee ea Consumer's complaint or trou- 
ble reported by meter reader 
All Bees S PONG § —§ wHacneeéwcecr 
All 4 years When removed 
All oaeewne When consumers are not sat- 
isfied 
a 60ti‘“(“‘«‘(, #«CN wn Se 
ats ce ccveee Before installed 
All Semi-annually ae ent ne ni 
All 2 years By Publie Service Commission 
All = =— new eeeee Kxtra high or low readings 
All we ween When stoppage occurs 
All Anmeety —“‘iz a 
ss When necessary By length of time in service 
All except Tri When stopped 
unusual 
cases j 
AIL nee tenes Complaint by consumer or no 
registration 
All ih cial If removed 
aoe, 2a Unusual readings 
All ee eae dag Adee Aare , 
Variation in consumption or 
Me kee igs dissatisfaction 
\ 8. err oe ee a a ae att 
new parts ecrease in registration 
ll When readings 


Stoppage, complaint and re- 


slow : > 
duction in bil 


When accuracy is questioned 
If necessary 


All paren 
Nearly all 
All, if pos- 
sible 
Very limi'd 


5 years, large 
consumers oftener 
When considered 

necessary 
2 years 

About 5 years, 

large meters 

oftener 


Extreme variation 


Depends upon quantity 
tered 


All regis- 
Nearly all _ 


M a ian fre- By any apparent irregularity 
Made by} 


plumbers 
All 


Irregular but 
quent 


Rai Ge When accuracy is questioned 
65e. All eee ees Rese teexs 
years ’ ‘ : 
All ; 2 — = — for — 
~ temwien: 2 ¥) omplaints by customers 
— ™ ant - cud : When out of order 
25c. per year All 2 years Comparison of readings and 
conditions 
$10 per mo. All 8’ months Teale eeee ooee 
64¢c All Ixxpect to once a By readings 
year ; 
All re When repaired 
15ec. to 20e. All \bout 6 years ——_—_ sn wenn enee ° 
for labor ; 
Meee # —§§ cevcwedr When they appear out of order 
as All When sent out By readings 
30¢c, per year i  828——~—~—“—t«C mlm CCi(iti‘é#C*‘Ct RRR RR OC 
$1 per year All Laren emem O6< i $$ sssses0sess. 
nually; small ' 
every 4 years 
12e. without By steore-  .«sevvcoc On complaint of consumer or 
labor keeper reported dead by meter reader 
40c. per year All BOM-ARNNUAlTIY ijj$. ere Keresveses 
ee | a ee Reported by reader 
Very little irregutar intefe o 3 3 § céerecerscees 
vals 
10c. per year "| x ee eee Stopping of meter 
Os ice ace ene Whenever necessary 
imi 
Probably ada Whenever necessary 
50e. per year 
vot All ea —i—“‘“—t*sCiC Cn es ECTS 
60c. per year About % ~~ ,,....... When meter stops 
50c. per year SO eee When considered necessary 
$25 for350 <All except -__............. Don’t need it 
per year cleaning 
gear trains 
(d) ——eP)0””té“«“—C Rw Decrease in registration 


$25 per mo. 
$1 per year 


» 


Nearly 
All 


all When considered necessary 
When repaired or under 


suspicion 


Meters not tested periodically, Are any test- 
b ed without re- 
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Method of su: 


moval testing 

Yes Portable test met 
No (evn weaee ee 
Yes Portable check met 
Yes By weight 

No re ree 


No 
sarge ones 

Yes 
Very few 

No 

No 

No 


No 
No 
No 


Yes 


No 
Yes 
Yes 


No 
No 
No 
No 


Not often 


No 
No 
Yes 
"No 
No 


Some 
Very seldom 


No 
No 
No 


No 


Yes 
No 
No 
No 
No 

Will be 

Yes 
No 

No 
No 
No 


Yes 


Yes By 


Yes 
Yes 


Portable test mei 


Hand 


lord 


Measurin 


measuring 


Portable 


Regular 
to test large se: 


Test meter 
Check meter 


test mete! 


Measure 
Check meter 
meter tester 


Test meter 


Meter tester 


gg water 


Large meter may 
be 


tested with 
smaller one 


tester 
5g-in. meter 


Test meter 


by weight 


Recording meter 
Portable test meter, 
also 


7%-gal. cai 
Test meter 


Test meter 
drawing off i= 


ter & weighin: 


Test meter 


Checking mete 








ure 
may 
th 


eter 
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METER MAINTENANCE—(Continued). 


Intervals at 


Rep. made 
which meters but 


by water- 


City and State. service. works are tested 
Kansas— (Continued) 
Manhattan ..... $< p er a |) Seer TTT On consumer's request 
eee 50c. per year All About 2 years By unusual readings 
Osage City iP acae ea - lll eaweNs On consumer’s complaint 
OCOMWECOMIO .cccccec aac seanwa ein By readings 
GE Ss veneewnes eas Neatiy G0 8 <eesecss Inaccurate registration 
Kentucky. 
Bowling Green....... $1.50 per yr. Almost all Semi-annually If any unusual fluctuations 
4... Seer eee —- ea PAS re 
Hopkinsville .........50c. per year All Whenever con- Monthly reading & inspection 
sidered necessary 
er ee 33%c. All exc. ma- 5”, 10 years, OF = ,.V.sceooe 7 
chine work after registering 
100,000 cubic feet 
Bee An: i (sO EO Variation of readings 
| PTT ET Eee Ordinary; Annually By readings 
worn me- 
ters sent to 
factory 
Ve ric ; ee es we Tk 
abd te leet ieee tN an scene iy When revenue falls off 
Louisiana, 
fe alet ||StCtC a A _eoseecece eee 
Mow THOTIM .....secces aa Ovdiaary sess When they stop 
Shreveport ........... $1964.57 for All When changed By consumption 
3754 meters 
in 1918 
Maine. 
SEE aa die a ete ae ae a $2.04 All When deemed nec- —_—_s evvvenrerere 
essary 
es 5 dena nccalete eta aae e None _—  £$  igecowes@ ,. a @#ea . ‘ 
5 Sree ere Te ap All, emeemt j= cceccesers qj 4. ®®###980s09680 
on large 
meters 
CO eee we Annually in June — — eeseeeeeeeees 
POEUN vocsveaeerees ols ite Oo Setaeeice | ae . area’ : 
EO TAGE 2 :<.00« 62:08 5e. Pectiar 2 830 444 00640 When stopped or repaired 
new parts 
a! | ee ee 3 or 4 times a yr. Lack of revenue 
Ee eee ae Cw Seandens When found stopped 
Van Buren ....-. cowie ie .  Wepeeeea Terre TT TT 
DOU TOG on cccvceecs ~<  c@egecwee . (0 (gia dilemmas 
Maryland. i : 
| Pere eee ) ee ee Inaccurate registration 
be All No system of 
testing = = = _ = —— _ sesevesevees - 
Hagerstown 20c.in 1918 Ordinary” — .eeeeees Variation in consumption 
Massachusetts. 
ES ee a ge SO Fee At owner's request 
Et ae ree oa Release . - ste ..cnio) ae eases 
ar Clean, set up During sixth year Stopped meters taken out of 
& test service 
eee $1.25 per yr, ee At request of consumer 
Cnerry Valley ..2.<. ny Nearly all pore Mineata Variation of readings | 
COED scscSeeces se 35e. | i ore At request of consumer, or if 
suspicious 
DOOR, 6 coicataosens - Neariy all 2 ks saves : As needed 
Easthamption ........ $900 a year eee rer When running slow or stopped 
East Weymouth ...... 4i1c.in 1918 Allordinar’y ~~ ........ When decreased readings 
noticed 
a 8. eee All When necessary For stoppage, etc, 
Falmouth ......-seces e° ie 8 828=St(‘é I OR (see eesereese 
ce, 54” about $45 All minor — ....e.6-- When necessary 
repairs 
re Very small Al About 5 years By amount passed through 
ore $1.00 i | eee ree When deemed necessary 
er er Small All POSSIDIO «ssn vo sven By way they run or when 
stopped 
ee Ce kc: owes When they stop or leak 
broken pa’ts 
PUNE ickesesseues as All Abbett & of 20 70 e808 esves . 
New Bedford ........ 88c. About '4 5years j= =  ___ sesseesseves 
Newburyport ........ ae Partie «se sweavie When out of order 
North Attleboro...... 60c., About % When removed for When stuck 
repairs 
Northampton «200. o-* Very little When necessary By length of service 
North Easton ..... ova we —  . #seecses .§q.  — =ccaletsimay ce 
2 ee ne ty Sls When below average con- 
sumption 
TROON oc ccwces eee (ne ee 906 
re ree ‘ - ee eee By request or when repaired 
OCDE WIEID ccnceseseve a re Opportunity 
SPPIMBMOIG 2. ccccccces ' When stopped or decrease in 
registration 
NID a xaigsialins: 4 grivalcarnlvs $1.25 per yr.All ordinary c,reeee + #8 os xz ww ewe 
WEBNS. occ ccccccses NOt OVer 156, All As needed By inspection 
i eee ee | Se ee When they slow down or on 
‘ complaints 
We bbe Sudanese 85c, per year nn Se ae ere When slow or out of order or 
on complaints 
WOPOONROE onc cscccces 50340, Nearly ath  .eccvcss When slow 
Michigan, 
EY Cows. eee acawe ew i All 2 years err ere Te o* 
BE. Sct Sawa euseus . All Annually OF - [i serene ° 
oftener 
Battie Creek ...6cseccs 42c. per year Nearly all Never longer than = ...eccace ‘ 
7 years 
ee ssc aes owe 13.6c. All 3 years if possible Whenever property is vacant 
| SS 0420 yast yr. — © -| @eateauers When opportunity offers 
Benton Harbor ....... ee Ul By complaint 
Boyne DT gavasaveew ee a) .))060UltCtC CS When deemed necessary 
BO eee ee hoe, ¢UCUCOC~*«Car eect 


eee eeeeeeeee 


Yes 
Yes 


No 
No 


No 


Some 


No 
Seldom 


No 
Few 
No 
No 


Seldom 
Yes 
Yes 


No 
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Meters not tested periodically, Are any test- 
ed without re- 
moval 


Method of such 
testing 


Portable met. tester 
‘Test meter 
Portable ‘cubic foot 

measure 


Test meter 


ee 


Measuring tank or 
scale 


eee eee eeere 
ee ee 


eee eee eens 


eee een eens 


Another meter 
by measure 


and 


eee eee serene 


Master. meter 
By meter : 


. eee ee eee 


Meter tester 
Test meter for small, 
pitometer for large 
meters 


Trident test meter 
% inch 


Small test meter 


Putting , on . one 
beside it 


Tank holding 1 ‘c. f, 


Test meter 
Master meter 


Filling a 1-ft. tank 
Weighing water 
Test meter 


Portable %-in, test 
meter 
Weighing water 
Box holding 1 cu, ft. 
water 


eee ew eeeeee 
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METER MAINTE NANCE—(Continued). 


Cost of repairs 


and mainte- 


I 


ntervals at 





Vor. XLVI, No. 23 


, Are any test- 


nance per - Rep. made Meters not tested periodically E 
meter in by water- which meters. but ed without re- Method of such 
City and State. service. works are tested moval testing 
ia... $1.16 av. for ee  arancacnesats On request or when repaired we -  Kigcwecale oreare 
BE” & By" 
_— Mi By extreme variation in No 
ig eee Mmor’'= : = edecoces ; t NNO tte ee ee ee eee 
Highland Park oO readings 
USS Bleed ee 10c. All ‘ Irregular Stop meters, removed meters, Yes Test meter 
or unusual variation in 
readings . 
H SED ee ere Very small All Quarterly. ._  _  bevecbveeeeese Yes Mueller tester 
eee a eewiatn rer oe Minor 2 to 3 years Action and average bills No Mueller tester 
ee — $1245.91 Soigim oo oh. ob Kee When out of order or con- i fe eae 
sumer’s complaint 
PeteOOD,’ s .o0.uc% occ : All Vere: . ..* «= _ guests seen | ee 
EINE, ccc cccccvews ° _ £  .° 2°» ‘wnecbwes When customers complain or i  2-— ew e8'0 00415910 
by meter cards 
EAMAINGEON ... 2 sce ves All Irregular When meter is removed or bill a Se er ae 
drops 
eer All Annually i i... «+s coccce Yes Test meter 
DEGMIBTIGBCS ...-.cccee pc a i seen ecwe When out of order A ee ee as 
rer Totaliastyr., Nearly all  j=—«§ «svesece By checking up average bills eS rr 
$75 
Mount Clemens ...... 5c. per year Ail Ras Sey ss s geeteuenewen Yes Weht. & measurem 
ere ree ee ie oe All As necessary Overhauled after reading _  60—“t—w tw OO LO 
are All As they fall down When they fail to register a)  ###é sender ans 
Bere ree All except 
broken. pa’ts __......- oe When readings show variation a & “phepargnmansmnmiers 
ge All When received at Apout 90 changed per quar- 
shop ter on account of sand rc cree 
Traverse City ........ ‘ All —__s aeeeevees On large bills and when user eee eee 
insists 
RN ciara alin ol Sind ove eae " a ——CkWee +4 .. 00%. 0 eee eee ea Se ce rn 
errr ee : ee aes mds Consumer’s request and low a  ####  gucaistaueracwede 
’ readings 
Minnesota. 
SS eee ee os ae nn Core By inspection ee ee ee ee 
I Fe cgns 5 enero goo eere $.1621 in 1918 ee 0 ti(iéC ic Ge When premises are vacated Very few Tank measurement 
NE te airikg oie Fixe ees % Pw 00st wer tin aerated Yes Weht. & measurem't 
od ° PSaeh s+ Bwieenedses When they stop or under- No Weighing water 
' register 
WEIMMOAMOMS ...cccccs oa All 6 years When repaired ee oe 
(0 ee = pita." wh nn BrP lgiare bik avo When they stop eee eee ; 
reer 50c. per year All Quarterly as to Length and amount of No Mueller machine 
condition service 
I ac. g ge aiele ee ‘ ee ee 00COCS”~*~*«C sw By decrease in registration or —— - ~eecseavnneys 
long period of service 
aR ererar rae 25¢. Ce ree When they slow up or stop ee 8 82§=i(ié GK ws 
Mississippi. 
SEE ee ‘ — ave tale poaand By comparative reading  .++ = = = eeeseeeneees 
only 
CPOORWOOE ....-seree : ee Ce 2) = splat ee ei. un 7 . 5 | .atmoeemncses digg: fo eee deeeaemiie ols . 
WMGer VONGY ... 62% $1.50 per yr. All When needed When consumer has a big leak Yes Measuring wate 
Missouri. 
Booneville ......-.66 oe She... - iidicenalans ~~ \ ail et eaceeeeaneEmad aa = (i(«‘é ini 
MFEBEEIOOEMG 6 occ cciccce About $1 MS, F, =, wieiwiietun Slowing up, dead meter or Yes Test meter or 
consumer’s request gallon measure 
Farmington .......... +s | ere a Consumer's complaint [a ” = eetekmeawes 
I os o's e000 00% . ee All i te 6 wears jo = # # =+sneccvess ape Yes Smaller meter 
Poplar Bluff. ......... ‘ None  ...... eet o” WS RG Carer as gow) § ° aibmemreumvone 
EES eee ° on“ ee wien I ee eer Yes Test valve 
Trenton .............. he All ae ee senigetiesneedlic NO tee e ee eeeeee 
PS as odquad City....... 15c. per mo. All Different intervals When bill is too high NO = wee ee ee eeeee 
BillingS ..........44- : MET ORCOPE .. . , sce sess By amount and kind of service Yes Test meter 
burning & 
Linas freezing 
Kalispell ...........++.. About 2¢ All When deemed nec- By registration and other eer a. 
| REST rr etre ” oe Pree repented conditions 
Ro ee 50c. per year All  —__ Annualhh Se | CE eee eee ee ee ee es. 
Nebraska. Annually ececvee eeccece er wcrwunieueh Gp aielens 
AUTOTE 2ocrccee ecvcce ee All from _Insist.on every 2 ee i a aaa es... ~wecwbeenweads 
Columbus — 1 JOars 
Hastings AS eal 34c ‘ in see When broken or stopped Bie) Fens ete 
inc ‘ es = PO ins nn Ce ar a = (lea at a ll 
Lincoln ........+.+++. 36c Setting re- Over 1” annually When requested or when Yes Standard meter 
paired me- li 
ters they stop 
North ‘Platte ....... i. o« All r i T 
ae ............ ss All OO ht Whenever taken out for rep. ecasionally rest meter 
Not re gular ly; On consumer’s request or Yes Connecting 
New Hampshire: every < years suspicious readings 
Berli ee er tan oe are . Bd 
lin Largely Many annually When consumer desires Ms = <>) saeeweeseci 
‘ and all at least 
Clarémorit ...........38¢. peryear About 75% © > ° years 
ae $0.157 All possible pe ndee h By amount of water passed B45 Sees wiew wie 
OO eee 20 All ordinary tLim«™E~_! os NO ete deeeeees 
| ero 28c. per year All ; i eee When stopped | nC ee 
average OE een REE | rr ere 
rr Nominal Pe 
Portsmouth «......... . 75% Wian 3: aienn. fe A; 6. Bien atemaaaus ee Se rr 
New Jersey. en excessive When excessive Yes Cubic feet measur 
ye oie 
a When they stop or register No Sos aete wie es 
Bordentown ......... 50c. per year All erratically 
Bridgeton ....:...... a 15; Ca Oe When readings are low 6 OCU See a eaee 
ES cag gee e reese $3 per year OS ehh. ee mn % © ateemee sales. 
eS? ee re ‘ 25c. 0 GI a i ec te On consumer’s complaint Pe me er 
bib ecnsNevels On complaint or when below No i uipeKaneea4 
Hammonton ..... All average consumption 
eee None aa When repairs are made No Measurer 
Hawtliorne .......... ~enee:  , o  ee era | sont SR 
ie a ee All “Bese eee Ww Pty pC ee ey eee 
Jamesburg’ ’.......... i an ; A oh — lear — _ SE en ee 
Milltown '...... paaeaten $.02 “All plhdapataies PSH: | ES ete IY eae nae ss 
i Consumer’s complaint or big Yes (e) 





change in bill 


















JuneE 7, 1919 


Cost of repairs 
and mainte- 
nance per 





MUNICIPAL JOURNAL AND PUBLIC WORKS 


Rep. made 


meter in by water- 


City and State 


New Jersey (Continued) 
MOWFOEE 2c ccc ccccvcecesss 
Nutley 
Pleasantville 


De 6 cis esennvees 
Weehawken, Camp 
Merritt & 45 munic- 
| Ae 


ew York. 
Albany 


¢ 


\msterdam 
Beacon 
COMRMGRESUG 6 ..ccceces 


Corning 


a ie 
Elmira 
Frankfort 


Fredonia 
Gloversville 
POT so c64e tae oan 


Li ere 
LACTIS DRS sco cccevn 


Mechanicsville 
Middletown ....... 


Mount Morris 
Mount 
North Tarrytown and 

5 other villages 
NOWRFK cece 
Niagara Falls 
Norwich 


Ogdensburg 


gy , re rE eet 
yy rr 
Port JOPViS 2.66600 
POG 6.6405 casanwce 
Poughkeepsie ........ 
ND ns és a Widedere ais, O09 


BCROMOCtOET «..osc veces 
a 
A a are 
Syracuse 


Tarrytown 


Tonawanda 


Wellsville 


F 


orth Carolina, 
Concord 


HOnGOTOGR. 6 <cwccesvs 
ct i, REET 
tatesville 
Vilmington 


“ 


orth Dakota. 
FRED s6e0es0esaeewes 


Sho |) | ee 
llefontaine 

Lo, ee eee 

‘hillicothe 


UOUMIEL 65 ccccvsecs 
CPUS cececcenseva 


TAMIR .ccccces ecece 


shocton 


over wo. Tee ne Tee eae 
Nast Cleveland 


Mast Liverpool ..... oe 


service. 


VWOTMOR 2.35602 


works 


Very little 
None 
(f) 


$2 All except 
large meters 
All except 
large meters 


46144c. in 1918 


All 
$1.50 to $3 All 
50c. per year All 
23c. All 
39c. All except 
frozen me- 
ters 
i2c. All 
None 
All 
All 
All 
All 
All 


Minor only 

All 

All 

aa All 
About $1 All except 


factory rep. 


General 
repairs 
All 


50c. per year 


All 

Nominal Nearly all 
oa All 
All 
All 


$4.50 All 
All 
$0.146 ANl 
\ll meters 
2” & under 


$3.40 None 
Only on RR. 
& some fac- 
tories 
40c. per yearKept in good 
order 


All exe. 2” 
meters 


- All 
50c. per year Nearly all 
i All 
ee All 
Very small All 
All 
oe All 
Not much Nearly all 
40c. All 
- All 
50c. All 
\ll except 
frozen and 
strained 
37c. All 
oe Slieht re- 
pairs 
About $1 All 
oe Nearly all 
50c. All 
as All 


METER MAINTENANCE—(Continued): 


Intervals at Meters not tested periodically, 
which meters but 
are tested 


When working too fast 
Amount passing meter 


As required by 
Utilities Comm. : 

Pr eror When they stop 
When meter has 
registered certain 


amount, depending 


on size 


According to size and amt. 
of water passed 


5 to 10 years 


When necessary When complaint is made 
salience Amount of consumpton 
eee When repaired or falls below 

5¥ average. 


Semi-annually 


cnodition at time of 


reading 


er ' By 


According ‘to use 
Will be tested 
periodically 


6 ele Gees By general conditions 


When not registering and 
below average reading 
Low reading and Length of 
service 
Apparent incorrect readings 
Consumer’s complaint or de- 
crease of bill 


When out of order or stopped 
Consumer’s complaint 


After repairs and By their condition 
before setting 
ee ; When they stop or run capac- 
ity of dial 
When consumption seems 
abnormal 


secawhea By decline in size of water bill 
Large meters an- 

nually 
Cleaned every 6 i _ __— eeees eos’ 

months 

rintemuae's Running slow or stopping 


At least every 8 
years 
When installed or 
repaired 
Bees te Ee 
2 years On request of consumers or 
when readings fall off 
When they appear to be in- 
correct 
When out of order 


When readings. appear ab- 
normally low 


ree ee Consumer’s request or broken 
down 
ree If consumer insists 
ere eee 
im Tetere eumualiyv «(i (jwllk tle tec ductcve 
or biennially 
TTT Tr At customer's request and when 
meter is removed 
Seen-aneeety 2 2—<“—~<“ !”:CtéiC(t nn ww wm we ee 
All 1%” and over, If registration is slow 
quarterly to an- 
nually 
pine ons In winter months 
Bee aaa Whenever read 


When they fail to register 


When not runnng 
When readings fall off 


registration 
After certain consumption 


er eee By unusual 
Large meters 

annually 
When not regis- 

tering 


When bills appear low 
Apparent excessive use 


Test “dead” meters first 


a nee rae When consumption less than 
average 
2 a aia General conditions 


Are any test- 
ed without re- 


moval 
No 
Yes 


Yes 


No 
No 


No 
Yes 
Yes 

No 


Yes 


No 


No 
No 
No 
No 
Some large 
ones 
No 


Yes 
No 
No 
No 
No 


Generally Weight & measure 


No 
"Yes 
No 
Yes 


Yes 


Yes 
No 


No 
Yes 


o” 


& ove! 


No 
Yes 
No 
No 
No 
Yes 


419 












































































Method of such 
testing 


Portable test meter 


Test meter. 100% 


Portable test meter 


Hose and meter 


Gallon measure 
Various methods 


Trident tester 
Empire Meter Co.’s 
stand 





Test meter 
Test meter 
Portable test meter | 


Test meter 


Portable standard 
meter 


Test meter 
Standard meter 


Test tee left in line 
& connected’ by hose 
to test meter 
“ee ee eee eee ‘ 

3-gal.container 


rs SEree eee 

. : i 
Measuring device 
sa¥eethanean 4 













a 
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METER MAINTENANCE—(Continued). 


Cost of repairs 


nd mainte- 


ed without re- 


moval 


Yes 
No 
No 
No 
Yes 
No 


"No 
No 
No 

"No 
No 
No 
Yes 


Yes 


No 
No 


Yes 
Ye 


$ 
“No 


"No 


No 
No 
No 
No 
Yes 
‘No 
No 
No 
‘No 
No 
Yes 
No 
No 
Yes 


No 
Yes 
No 


Yes 


Some 

"No 

Yes 
Yes 
No 
No 
No 
No 
No 


Yes 


No 


No 
No 
Yes 
No 
No 
Yes 


No 
Yes 


nance per Rep. made Intervals at Meters not tested periodically, Are any test- 
meter in by water- which meters but 
City and State service. works are tested 
Ohio— (Continued) 
East Youngstown .... $2 per year All CO ree 
eee Per eoeode ast — )0—lt , Hewareus When repaired 
Findlay err e ‘ 25c. 0 060t«é«é ge When consumption falls off 
IED «+ 6% 0.0%-.40'¢ «16:0 - All 2 year When repaired in shop 
ED bd eee eeeuesie- 2c. | er rere When deemed necessary 
Lakewood ...... ia nee All Irregular After registering 180,000 
ou. it. 
MPINOON 06000056000 a WOry THEIG lk nc tveee sates Gumi oes 
Martins Ferry ... 10c. to 12c. aw FeGiaaien At consumer’s request when 
out of order 
NE a5 6.66.0 p00 sw eee When they fail to operate 
Pe ree oe All Expect to periodi- When readings show decline 
cally 
. eer eran ae eit , Rae AN te a i a ee iat 
Ce ee All 9 months Comparison of readings 
I iidikh ai 6 @616 aos = || ae ee When they stop or register low 
Steubenville ......... Very little Small work Expect to periodi- When meter fails to register. 
cally 
MIN 9-56 60 ibe hin aie 70c. for 1918 So far as SSO C(t savlg>e@iowtnasn es 
possible 
0 EA er ea reer 30c. per year i ee When stopped or slow 
MIUWORR ove Saale 6 ap ee 0t«(“‘t a ipcgp ig When deemed necessary or 
consumer’s complaint 
a 75e. AM empept <i ectvcs When found dead, and repair’d 
new parts 
Wadsworth ene os All Net determined 6 «.—s«s«.d=sd dvb cevewsces 
Pf 4c. per mo. _—— } wWihwisiiehs On customer’s request for ex- 
cessive bills 
PE sb sdanen peemnere ° Small re- Not until they stop When bills do not average up 
pairs 
Oklahoma. 
eer are 13c. per year All | ee 
Onmsmnoma City ....6. ig | | rr oer a Whenever taken out and reset 
Oregon. 
INE bids ds ig. ee eiele wie és eee ee ere 
|) are 25c. per year Sr Noticeable change in registra- 
tion 
Hood River ° eo mee 02060|0~™~<“‘tét«~—S | ear a eae 
Klamath Falls ....... Negligible | eters On complaint of customer or 
irregularity 
Pere a All Amun «li. iC*# SH 4D 4 ON OOS 
eS ars ig iad 6 pe 68 10.8c. All When repaired When they stop registering 
Pennsylvania 
BAPMGSDOTO ....-ccces All Annually Customer's complaint 
Beaver Falls ........ - ——- 2 8=—t—“(“ hg 0UlUlUlUCUlUCUC~Cti‘~*SC RO Ol 
Bellefontaine ....... + ae) witewawe! i. .§j-=### .  'a@wsneaaieMe™s 
eee . All minor pS er ee ere 
Carbondale eGaneth i Nearly all pO ee 
Catasauqua aphiteowe $5 a year oe ere When deemed necessary 
Chambersburg ....... ‘a All 50 vanes am WHO hh Ne weses 
repaired 
Eh ccupeoecws ° $0.438 All - SS er rs 
Clearfield ee ee ne eee Ch kee  —0U0U——C_ pm iW OOOO Re ONe 
pairs 
COPAODOCNS ..c.000. os ‘in Se By irregularity in reading 
East Stroudsburg ..$10 per year ee ee When they fail to register 
eer ay All MOUtIF 8  _  ____ hE SOOS es 
eer pe | errr By inspector’s condemnation 
ar ee os | [es re At customer's request 
Jersey Shore ........ Very small a > a tr ee 
SOMMMIOWT ovccccccees a9 All ee nrc 
ee ee Very small All Not fPemmiariy  g- sesesves 
| re Te. All eee ee ; 
Lewiston, 4 other mu- Replacing As required by When new parts are put in 
nicipalities and ad- new parts People’s Service or meters are defective 
jacent territory.... Commission 
Be SON 6 ccc dccens ed a 0C*”t‘“‘“C*tit*é*éSs ee ||! keene wanes ; 
DEV EIED ccccccsececes 4i1c. 0 060tC SCH eS After registering certain amt. 
ee reerarere Nominal Nia 060CtiC. Aas When required 
Minersville aie eaaind 7 All eta eS 0Ot—~—=SSCi«‘“‘ CH NS we SOD 
BPEOUMt UNION ..... 200% $2 per year All When necessary Customer's complaint 
SN 6s. 6 460/00 wd sic. in 1918 All No stated inter- Variations not otherwise 
vals explainable 
0 re $60 per year ee When out of ,order 
MEIER occ ctecuees ee All eee —t—“—‘—O—N}’ OM Ad wR SRS 
re Ce ie 3y monthly inspection 
parts 
Susquehanna ........ 50c. per year cee, -§ ie mien itens On complaint 
i... i Cyeameg «ss an # ba oes When cleaned and inspected 
each year 
ND kevwstescapees oe a ———t—“—SCs NO PS By comparative monthly 
readings 
Oy Pear ie ee When they stop, or by request 
West Newton ........ $1 per year All 5 years Consumer's request 
bof $.658 per yr. All No regular inter- By rules of Public Serv. Com. 
vals 
South Carolina. 
reer ina —— 4 enecleee (§ 2: ... ». Srewwewmsesinion 
> rrr 25e. a, oe Upon complaint or suspicion 
one ce 6 0nd. oe one Very small je Customer’s complaint 
PD GENE. 8660-6 oo wees os All When readings indicate 
necessity 
South Dakota. 
pS ae .40c. per year All ade When readings indicate 
necessity 
re Nominal All ae ne er 
Tennessee. ’ ; 
ce re 15c. All Quarterly. semi- Upon service each meter gives 
annually and an- 
nually 
eee és All i ee eT ee ee : 
Fayetteville ......... a ote P> 9 errs When in need of repairs 
oo ee About $1 Rs ie When reading indicates neces- 
sity 
ere ae Se When not registering 
OE eee 45e. ee When consumption decreases 
Wee Gee cc ccces “7 oe ana ieiatueitarie ba june seeaane . 
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Method of such 
testing 


Neptune meter 
tester 
Test meter 


Buffalo test mete: 


Test 


meter 


Standard tested 
measure 


Portable test meter 
Measuring 


Standard 


measure 


Attaching perfect 
registering meter 


Test meter 
Test meter 


Portable tester 


Master test mets 
Connecting perf 


meter on outlet lin 


Portable test. meter 


ee 
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METER MAINTENANCE—(Continued). 


Cost of repairs 
and mainte- 
nance per 


ead hell| 


Rep. made Intervals at 


meter in by water- which meters 
City and State service. works are tested 
lexas. 
CNN 66.0 s.0e canes 3c. per mo. a ree 
Dn siatccnsen se eem con All When they fail t 
register 
FEINSHOTO 26sec. aii i _— i i i excess 
LONSVIOW «.cccvcve noe 6c. — «ss igre lai 
Port ATGREE .skkevees 1.7c. last year _—_— @ 4 &4€©=©=S-s Wienges 
ere ye ~~ | (ee Pe ee 
WOMthOrfOre 2... 000% — All When necessary 
Vermont, 
Wee TARGOR 2c cccscvecs 50c. re er 
WEOMIDSIIOF . cc cccveccs Bec. | \eeinkeess 
WOPUTREOIE .nccccccees cm Nearly all ) years 
| eee eee Nothing as Oe ee re 
yet. 
Virginia. 
re com ne ee 
Fredericksburg ...... — ae 
Pr Perrrr re ee All eeeeesee 
Sree - eae ee 
Washington, 
CED. nc wat oowe seen $1 per year All 2 years 
EE sa ce oc ek 17c. per mo. Minor No regular inter 
vals 
Ellensburg ......+...s0C. per year All Annually 
Hoquiam ............20¢c. per year Nearly all 3 years 
CIEE - Ki weectasoeeun 10c. per year ie se 
Port Townsend ......25c. per year All As needed 
PRI os<ceueeeeens About 8c. ae lCU lta ae aes 
I, oc noche ew encewe 72c. per year 0 a 
ND ocicawesaeond About 3c. All 3 years for busi- 
ness meter 
Waesek WAlle .0vcccves oe All Within 3-year 
period 
Wenatchee .......... $1.24 All Annually 
West Virginia. 
arr re er Very small ee Annually or 
oftener 
Princeton ........+...s0c. per year All $ years 
Wisconsin 
es ats ee nde ee 12c. All 
Be errs a All 2 years 
Ce ne re Very small NESE 
Ee SS ee 12c. in 1918 All 
Peme GU IMs. ..sccsve $728.10 total All No certain inter 
per year vals 
Grand Rapes ..isssss 68c. per year All 
eG TS awaccs eawas cm All 
Janesville $20 for 1350 All 
OE re 29¢ All Consumer's re- 
quest 
MAGIGOM. 6c céc ves ..52ec. per year All Not less than 
years 
Menominee ......-00-. Cleaned 
ling | a 48. All Large one an 
nually 
. 
a ae ae All Semi-annually 
BMAWAMO .ccccecece Frozen me- 
ters only 
Stevens Point - .20c. per year All 9 to 12 months 
WY ROOTUOWR 6. cce ws oes }%e. All 3 years 


Wyoming 
Green River and Rock All except 
|, ee larger sizes 
(a) Also when meter reader determines that registration at 
der (b) All large meters are set with gates and a tee with 
nsumers’ meters tested often and others as rapidly as possible I 


ll repairs, (e) Put meter in tandem with tested meter and di 


airs to distribution system up to curb line. (g) A given volun 


h) Cu. ft. measure proved and scaled by scals and weight and n 


Meters not tested periodically, Are any test- 


but ed without re- Method of such 
moval testing 
4 
If stopped or out of order Yes Measure 
o When accuracy of meter is Yes Measure 
questioned 
When they fail to register —e- — ( lo ewes 
When necessary or requested _- 8 =—sd=—s a Fwd + pee 
by consumers 
By variations in consumption es 6C—C—ti“—s—*sSCS ew 
When they fail to register Yes Test meter 
When consumption is unusual Yes Cubic feet measure 
When out of order << °° »x—penne 6 eee 
err err ye Ce No ag haticaha da ee 
When readings show slow Yes 1 cu. ft. tank 
By complaint 2 =‘ gah icgvesaees 
By monthly observation of Yes Measurement 


readings 
By variation in reading Will be 
On complaint or when repair’d Very few 


Measured tank 
Meter tester 


ee ee ee Yes Weighing 1 c. f. on 
various loads 
- On consumer's complaint or ~~ 8 8 =—i‘ OWe-#-SNGwaeew 

drop in consumption 

ae 6 ee ee No Test meter 

ini eaean win Yes Portable test meter 
When necessary or at con- ~~ }#  }.}86“n6ebaunsued 

sumer’s request 
By carefully watching con- No Measuring by tank 
sumption 
When consumption is above Yes Meter and scales 


minimum 5,000 gals., if 
small consumer 


When out of order or unusual No (zg) 
monthly consumption 
Whenever record indicates — 06—ti“<(“‘( $#!:*! EN Se weeunne 
it necessary 
ie aca ae tants at a Some Test meter 
Consumer’s request | eT CTC. eT 
When requested ee ne 
buseeen Gueus No err rr eT 
‘ashe eknh eee No 5 le ta pisdiak tana ean dae 
When complaint is made Yes Bucket method 


Yes Measuring with a 
gallon measure 


If dead, removed for repairs or 6 - 0 (tn eretere ee ere 
changed 
- High bills and stopped me- Yes 7% gal. measure 
ters 
As we can spare time ma |. \° .» “avenue semeee 
By consumer's request—and Yes Weight or measure 
that is often 
By size of bill a“  _ Bred eee aers 
When readings indicate falling Yes (h) 
off in consumption 
When they stop or leak —_— #  . swinetweeea ee 
At customer’s complaint Yes Measurer 
Falling off of registration, fg a ee 
defect, or consumer's 
request 
‘ , re ere 
When repaired or on complaint Yes Accurate meter 
Yes Measure 


shows drop in Yes Portable test meter 


consumption 


When necessary or at custom- No 


er’s request 


any particular place is unusually low, or when stuck or out of 


%,” plug, so that meter can be tested in place. (c) Important 


} years. (d) Party buys meters—must keep 
raw off water in 5-gai. measure at different speeds. (f) All 
meter must give proper registration in cu. ft. 


nterim not over 2 or 


1 run through 
1easure. 








(Continued from page 414) 


The great diversity in frequency of reading meters is 
lite interesting. Readings are reported as being made 
intervals varying from one day to six months. The 
lajority read monthly, with quarterly readings meyt in 
opularity. 
Quite a number of cities make out bills by districts in 
otation, thus enabling one man or set of men to keep 
ntinuously at the work of reading and making out bills. 
Vhere bills are sent quarterly, a common practice is to 
livide the city into three districts, which receive their 
ills on the thiee successive months of each quarter. 


This avoids the periodic dropping of everything else by 
all hands to get out the bills, the man or men who 
exclusive attention 
In spite 


attended to this giving it almost 
and requiring no aid from the rest of the force. 
of its apparent advantages, only a few cities have yet 
adopted this plan. 

The regular testing of meters should, in our opinion, be 
more generally practised; not necessarily frequent test- 
ing, but securing assurance as to each and every meter 
once in every one, two, or three years that it is regis- 
tering within a desired limit of accuracy. Of course, all 
meters are watched, and a test is made if they seem to 


register suspiciously. 
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WATERWORKS OFFICE APPLIANCES. 


Addressing Machines and Adding Machines Found in 
Large Percentage of Offices—Other Appliances 
Used—Waterworks as a Business. 


A waterworks office is a business office, and should 
be conducted as such. The receiving of the payments 
from the consumers is a business transaction very im- 
portant to the welfare of the department or company. 
The correct keeping of the accounts of the consumers 
is a duty of the management that is most important both 
for insuring that the consumers pay all that they owe, 
and for inspiring in them a confidence in the management. 

In some towns we find that the office is also used as 
a store room for tools, valves, meters, and other of the 
smaller and more valuable materials that are kept on 
hand; the office part, in fact, being confined to a desk 
that is crowded into one’corner near the door. In our 
opinion, this is wrong. In an indistinct and unrealized 
way it is apt to impress the visitors to the office as typify- 
ing the superintendent’s mind—as indicating that he is a 
mechanic by whom the business end of his job is given 
scant consideration. And often that estimate is about 
correct. But it should not be, for the correct accounting 
and handling of the money taken in is as important to 
the enterprise, whether municipal or private, as is the 
proper use of the money paid out for maintenance and 
construction. 

Let the superintendent put up a partition between the 
office in front and the store room behind. And let him 
take off his overalls and put on his coat when he works 
on the accounts, even if alone; for this change in ex- 
teriors will help to effect a change in mental viewpoint, 
and to make him, for the time being, a business man in 
sympathy with business methods. 

But the number of offices where unbusinesslike methods 
prevail is growing smaller rapidly. Nearly four hundred 
and fifty superintendents have reported to us the labor- 
saving appliances used in their offices, these covering all 
sizes of municipalities and in all parts of the country. 
Where such appliances are used it may safely be assumed 
that there is an earnest effort to employ business methods. 
A condensed statement of the numbers in use in these 
four hundred odd offices is as follows: 

Addressing machines, 186. 

Adding and other calculating machines, 310. 

Envelope sealers, 17. 

Stamp affixers, 14. 

Cash registers, 8. 

Bookkeeping machines, 6. 

Billing machines, 6. 

Letter-duplicating appliances, 6. 

Automatic change makers, 6. 

Coupon clipping, stub clipping, and receipt cutting 
machines, 8. 

Numbering machines, 2. 

Receipting machines, 2. 

Folding machines, 2. 

Dictaphones, 2. 

And one each of letter opener, booking machine, check 
writer, and stencil cutter. Probably the majority use 
typewriters, although only a few mention them. Others 
name, as labor-saving devices, a card system of keeping 
accounts, instead of ledger, and the use of “window” or 
“outlook” envelopes. One reports his only labor-saving 
device as being a pencil sharpener, and “that belongs to 
me.” 

The superintendent of the Division of Water, of Day- 
ten, O., says: 
“In the labor saving office appliances, it seems well 
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to mention our cash registers, one of which was in- 
stalled last year, and the other one this year. These 
machines belong in every municipal water works. They 
enable the cashier to know at a glance how much money 
should be in his drawer. They show the person who 
pays a water bill the exact sum which was received from 
him, which is often more or less indefinite where dis- 
counts are given for prompt payment, or penalties added 
for delayed payment. They protect the water company 
in that the stubs which the company receives also show 
the payments made, and greatly facilitates the checking 
up or correction of mistakes which may have entered 
and which must absolutely be eliminated from municipal 
bookkeeping. Every municipal employe knows that his 
accounts must balance to the cent, or else a state auditor 
will pass certain disparaging remarks on the employes 
who are responsible for same. 

“The public would not deal with a store that had an 
improper system of receiving money, where all payments 
do not go through the cash register, and they have the 
right to expect as much where their own money is being 
handled.” (We seem to recall that a popular brand 
cash register has its home in Dayton.) 

The above list indicates that some offices, at least, 
employ all or most of the devices to be found in the most 
up-to-date business office. About three-fourths of the 
offices use adding or other calculating machines. 
than forty per cent use addressing machines. 
have the addressing done outside by offices making 
business of it.) But here we come to a sudden stop. 
Apparently no other device is used by more than four 
per cent of the offices, and only two by more than two 
per cent. 

For the smallest 
accounts made out and collected quarterly, most of the 
appliances named would really be unnecessary and would 
not pay for themselves in the labor saved. But a city 
of, say, 100,000, with about 16,000 accounts to keep and 
the same number of bills to make out and checks or cash 
payments to receive and acknowledge within six days each 
month, many of these devices should be labor ‘savers. 
Even with 30,000 population the number of accounts 
would be about four or five thousand, and to bill this 
number in one week would mean almost two a minute; 
and a labor-saving device might easily save one employe’s 
salary. 


{ r 
svLOTC 


(Some 


offices, of two or three hundred 





MAINTAINING SMALL WATERSHEDS. 


In his annual report for 1918, the city engineer of Little 
Falls, N. Y., John E. Foote (who acts as engineer for the 
municipal waterworks), described the work on the water 
sheds of the several sources of supply. Beaver Creek, 
above the reservoir, was cleaned of all logs, brush and 
other rubbish which had accumulated along its entire 
‘ength, and brush and trees along the edges of the stream 
were cut and burned. The work of reforesting the water- 
shed of this creek was continued, 10,000 trees being 
planted. Of these, 2,000 were black locust, which will 
be used for posts for fencing the city’s property. Also 
numerous sanitary surveys were made of the entire 
watershed. 

A tract of over 8 acres on another water shed 
planted to potatoes, and over 700 bushels of excellent 
quality were sold in the city at $1.50 a bushel. This was 
done largely from patriotic motives. 

Cleaning up and reforesting watersheds and giving 
them frequent sanitary inspection are too often neglected, 
we fear, especially where the watersheds are small; but 
they are nevertheless very important maintenance 
features. 
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ROADS AND PAVEMENTS 





Government’s Highway Test Experiments. 

Washington, D. C—A new series of important experi- 
ments has been started by the Bureau of Public Roads, 
Department of Agriculture. The work which is being 
done by the Division of Road Materials Test and Research 
is designed to investigate damage done to highways by dif- 
ferent forms of transportation units traveling under var- 
ious conditions. It is thought that the information so ob- 
tained will perhaps serve as a basis for scientific regula- 
tion of traffic on different types of pavements, incidentally 
indicating the types and designs of road which will best 
serve the needs of the traffic. It is also suggested, that 
from this knowledge fair consideration will be assured in 
legislative impositions on traffic, since an accurate meas- 
re of impact damage therefrom will be possible. The ex- 
periments will cover a wide range, taking into account four 
factors, those of speed, height of fall, type of tire used, and 
the weight of the transportation unit. Under the last 
heading it will he necessary for the bureau to consider dis- 
tribution of weight above and under springs and on back 
and front axles, a quantity which is decidedly variable on 
different makes of motor and horse-drawn vehicles. The 
bureau has called upon the National Automobile Chamber 
of Commerce to assist in the collection of this data much 
of which has not been generally tabulated, and a ques- 
tionnaire has been sent to all motor truck manufacturers 
of America on this subject. In the initial stages of the 
work the impact has been measured by the permanent de- 
formation of %4x%-inch copper cylinders placed under a 
steel plunger subjected to the impact of traffic. A varying 
height of fall is arrived at by different take-offs for the 
machine. First experiments indicated a wide range in the 
force of impact as between units with solid tires and pneu- 


matics. Working from these first steps, the bureau of- 
ficials plan to perfect a machine which will take into ac- 
count the factors mentioned and which will enable them to 


provide a constant succession of impacts on selected slabs 
of paving compositions. This will enable the experiments 
to proceed much more rapidly than woild be possible under 
actual road conditions. Tests will be made of horse-drawn 
as well as motor-driven vehicles. In addition to the above 
experiments another series is planned to determine the 
wearing qualities of different types of road surfaces when 
subjected to very heavy traffic. 


Utilities Commission Has Power Over Highway Traffic. 

lt Lake City, Utah—The powers and right of the pub- 
lic utilities commission of Utah in regulating stage travel 
Over all the roads of the state have been decided in the 
Supreme court. In a decision written by Chief Justice E. 
E. Corfman and concurred in by the four other justices 
of the court, it was decided that the Third District Court 
had erred in dismissing the case of the public utilities com- 
Mission against Parley Jones for nonsuit. It was held 
that a case does exist and Justice Frick states the reason 
as iollows: “Any road or highway which is thus being 
used by the public generally is, in my judgment, a public 
road or highway * * * over which the travel and traffic 
is subject to regulation by the commission.” The lower 
court held that the defendant, in asking for a dismissal of 
the case against him, had established that the road over 


which he was asking a right to operate a stage line be- 
tween Bingham and Copperfield was not a stage road and 
the state utilities commission had no jurisdiction over it. 
For this reason, it was believed, he could not be con- 
strained from operating a stage line without the permission 
of the utilities commission. The case was brought into 
court after repeated requests to quit operations had been 
disregarded. The above decision establishes the jurisdic- 
tion of the public utilities commission to control stage 
traffic over any and all roads in Utah. There has been 
some question in the past regarding the rights of the com- 
mission in controlling stage travel on roads not commonly 
known as state roads. The road between Bingham and 
Copperfield was shown to be a changeable road. The de- 
fendant in supporting his case argued that the road was 
not fixed and stationary; that it had been changed from 
one side of the canyon to the other in the past ten years. 
Chief Justice Corfman defines. a road from the compiled 
laws of Utah, section 2,800, as follows: “In all counties of 
this state, all roads, streets, alleys, lanes, courts, places, 
trails and bridges laid out or erected as such by the pub- 
lic, or dedicated or abandoned to the public, or made such 
in actions for the partition of real property, are public 
highways.” The appellant contended that the canyon road 
in question, while admitedly located in many different 
places in the last ten years, has been during all this time 
the only thoroughfare between the two places. It is upon 
this point that the supreme court reversed the decision of 
the lower court. 


Missouri Road Law Constitutional. 

Jefferson City, Mo.—According to advices from Washing- 
ton, the Missouri Road law authorizing county officials 
to issue road bonds and levy taxes therefor upon a vote of 
county residents, has been declared constitutional by the 
United States Supreme Court. The case involved disposes 
of proceedings concerning the validity of $3,000,000 road 
bonds issued by St. Louis County. 


lowa’s New Road Law in Effect. 

Des Moines, Ia.—The Iowa road law which inaugurates 
a new era in road building in the state, is now in full force 
and effect. There can be no hard surfacing under this 
new law unless the county so votes. This provision was 
written into the law in the form of a senate amendment 
before the senate could get an affirmative vote on the road 
bill. The state highway commission estimates that only 
about 1,500 miles of the 6,000 miles of primary roads are 
put to grade or drained. The primary roads are the roads 
which run from county seat to county seat across the 
state. Hence there is a long tedious job ahead in grading 
and draining these roads properly before any hard sur- 
facing can take place. There will be no special assess- 
ments to pay for the cost of grading and draining. This 
cost will come out of the federal aid and motor license 
money, or in other words the primary fund. It is only 
when hard surfacing is to be undertaken as voted for by 
the people that assessment districts will be fixed. The 
amount of money for the improvement and maintenance of 
the roads outside the primary roads or county seat roads 
as they are more generally recognized will be larger under 
this new law than heretofore, so that such roads need 
not be neglected while the inter-county roads are paved. 
The new road law provides that all of the present road 
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taxes will go to these secondary and township roads and 
the two mill road building fund, which has heretofore 
been levied on farm property only, has been spread over all 
of the property in the county. This will therefore give the 
secondary roads more money than they have ever had be- 
fore. The following outline of the law was prepared by 
senator W. G. Haskill, Eastern State District Canal, Lincoln 


Highway Association, Cedar Rapids: 

1. Specifies an inter-county seat system of primary high- 
ways, totaling about 6,000 miles. This system to be completely 
hard surfaced as soon as possible. 

2. Pledges the state's full co-operation to the Federal Gov- 
ernment by the appropriation of any necessary amount to 
meet Federal Aid allotted to Iowa. Iowa’s Federal Aid up to 
period ending July 1, 1921, amounts to about eight million 
dollars. This fund, together with an equal amount from re- 
ceipts on licenses on motor vehicles, constitutes the primary 
road fund for the construction of the inter-county seat system 
of hard surfaced roads. 

3. The total primary road fund is proportioned to the coun- 
ties of the state in the ratio that their area bears to the total 
area of the state. The counties of the state may grade and 
drain all the primary roads within the county before laying 
any hard surfacing, or they may proceed at once to hard sur- 
face as rapidly as the annual allotment is available, or issue 
bonds for the immediate undertaking of permanent construc- 
tion of their primary roads. 

4. Provides that before any hard surfacing can be under- 
taken by the county board, the question must be submitted to 
the voters of the county. Provides that each county must lay 
out a systematic program for the development of its primary 
system. The cost of the improvement of the primary roads 
to be borne three-fourths from the primary road fund, one- 
fourth from assessments on specially benefited property lo- 
cated in the zones one and one-half miles in width on each 
side of the road. 

5. All plans, specifications, contracts, ete., entered into by 
the counties for the construction of primary roads are under 
the full control and supervision of the state highway commis- 
sion. 

6. Any county may without a bond issue, without a vote of 
the people and for the purpose of developing the primary 
system, anticipate its allotment for the current and one suc- 
ceeding year by the issuance of road certificates. 

Should any county vote to issue bonds to anticipate its al- 
lotment from the primary road fund, the county is authorized 
to make such tax levy as may be necessary to meet pfincipal 
and interest of the bonds. 

7. No bonds shall be issued by any county 
postponed more than fifteen years, nor shall 
sold for less than par plus all accrued interest. 

8. The primary roads can be built straight through towns 
of less than 2,000, but no permanent surfacing is to be done 
out of the primary road funds in cities. 

9. The state highway commission is authorized to co-oper- 
ate with the board of supervisors for the purchase of road 
material or road machinery desired by any county, and to pay 
for same out of the primary road funds. 


with maturity 
any bonds be 


10. Establishes a secondary road system consisting of the 
county roads outside the primary system. This system to 
embrace about ten thousand miles. The secondary road sys- 


roads of which there are 


tem also comprises the township 
All existing road funds 


eight thousand miles within the state. 
outside the primary fund are after July 1, 1920, dedicated to 
the secondary roads and such funds are increased by the 
spreading of the two-mill road building levy, heretofore ap- 
plied to farm property only, over all property within the 
county, including that in cities and towns. 

11. Township trustees are authorized to levy an additional 
tax not to exceed two mills on all taxable values in the town- 
ship for the development of the township roads of the second- 
ary system. This is not compulsory. 








SEWERAGE AND SANITATION 


Legislature Orders City to Stop River Pollution. 

Worcester, Mass.—The bill which requires the city of 
Worcester to remove offensive sewage from the Black- 
stone river and the resolve which directs the state depart- 
ment of health to investigate the condition of the river 
have been approved by Gov. Coolidge. The long-standing 
controversy between Worcester and the towns along the 
Blackstone valley will now come to a satisfactory conclu- 
sion. For years the pollution of the Blackstone river has 
been notorious and although from time to time individuals 
have made some move to relieve the situation, no benefits 
have ever come from their efforts and the pollution has 
continued as before. The original sewage disposal plant, 
which is now in operation, was installed under the author- 
ity of an act passed by the Legislature in 1886. Owing to 
the growth of the city the plant was increased in size from 
time to time, but the condition of the river has constantly 
grown worse. Last year it was officially stated by the state 
department of health that the condition of the river was 
never so bad. The new plant will be of the Imhoff type. 
The system has been approved by the state department of 
health and the department will supervise all plans and 
before the work of installation is begun. 
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The new system is to be installed before January 1, 1924, 
and the city of Worcester is required to expend not less 
than 200,000 a year until the plant is completed. It is 
estimated that the city of Worcester must expend nearly 
$1,500,000 in the enterprise, although there will be a sub- 
stantial gain to the city in operating expenses over the 
present inadequate system. The law provides that the 
failure on the part of the city of Worcester to install the 
plant by the time specified, or to expend the money as 
required by the bill shall be prima facie evidence of 
negligence on the part of the city in any action for nuisance 
or damages brought against it. The city is ordered to re- 
move all offensive and polluting properties from its sewage 
before it is turned into the river and the state department 
of health is required to make frequent investigations of the 
condition of the river and at any time to require changes 
or enlargements in the plant if it is deemed necessary. It 
is further provided that failure on the part of the city to 
comply with the directions and the orders of the state de 
partment of health shall be prima facie evidence of the ex 
istence of a nuisance under the provisions of the act. A 
most important feature of the new bill is that it requires 
the Attorney-General to bring action against the city of 
Worcester upon the request of any town situated along 
the river whenever it is claimed that a nuisance exists. 
Under the old law it was necessary for any town along the 
river which might be aggrieved to bring action in the 
courts and to defray all expenses of the prosecution. This 
proved so expensive in the few cases instituted that the 
towns were forced to quit the fight. But under the new 
law the state, through its highest legal department, must 
bring and prosecute any infringement of the law. 


Eliminating Vaults and Surface Wells in Toledo. 

Toledo, O.—An unusually good record, it is announced, 
has been made by the bureau of sanitation of the division 
of health, in the elimination of nuisances. Two of the 
worst sources of diseases, in the opinion of the division of 
health, are outside vaults and surface wells. While more 
and more of Toledo’s residents are installing sewer con 
nections and substituting city water for surface wells, 
there are parts of the city that are still thickly dotted 
with these disease spreaders. The bureau had succeeded 
in getting 203 outside vaults and 125 surface wells aban 
cdoned and filled up since January 1. During alli of last year 
92 surface wells were abolished and 204 outside vaults were 
replaced by modern sanitary facilities. More has 
accomplished therefore in last five months than during 
all of 1918. This has been done entirely by moral suasi 
No resort has been made to prosecutions. This result w 
achieved partly through the scheme of using the winte: 
accumulation of ashes and rubbish for filling the wells 
and vaults. The sanitary inspectors report that owners 
almost universally took this with favor 
used this method of disposing of their rubbish and meet- 
ing the sanitary requirements at the same time. In 1915, 
when a sanitary survey of Toledo was made by Dr. Carroll 
Fox, a representative of the United States Public Health 
Service, it was estimated that there were 10,000 vaults in 
the city, and 4,000 to 5,000 surface wells. Arthur A. Green- 
baum, chief of the bureau of sanitation, estimates t! 
about 3,000 outside vaults have been abandoned du: 
the last five years, but that probably a like number of n¢ 
vaults have been built in the new sub-divisions that h 
opened during that time. He concludes, therefore, 
there are still about 10,000 outside vaults within the ci 
or its immediate environs, and about 3,000 surface wel! 
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WATER SUPPLY 





City Penalized For Using Excess Water. 
Jersey City, N. J.—Jersey City is the first municipa 
in the state to be penalized for failure to comply with the 
act of 1917, limiting the amount of water which a ity 
may divert from a river or other stream of water. /h¢ 
attorney general has entered judgment in the Supreme 
Court to the amount of $22,285 against this municipality 
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for excess diversion from the Rockaway River. The law 
allows the drawing of 100 gallons a day for each inhabi- 
tant of a city and a penalty of $1 a million gallons, in 
excess of this rate. The computation on which Jersey 
City was penalized was based on the census of 1905, and 
the amount of the judgment covers the years from 1912 
to the present year. Attorney general McCran’s action 
is the result of a suit brought by the state against Jersey 
City in which the latter made the contention that the water 
supply act of 1905 did not apply to it. The court struck 
out this contention as no defense and allowed the filing 
ef the judgment, which has just been carried out. 


To Vote on $1,800,000 Filtration Plant. 

Sacramento, Cal—An ordinance calling for a bond elec- 
tion on June 26 for the purpose of creating a bond indebted- 
ness of $1,800,000, to cover the cost of the erection of a 
filtration plant to obtain a clear domestic water supply 
for the city of Sacramento from the Sacramento river 
has been passed by the city commission. The bonds are 
to be of $1,000 denominations, running for 40 years, retired 
at the rate of $45,000 each year. The interest is to be 4% 
per cent. 


Water Company Wins Pollution Case Against City. 

Niagara Falls, N. Y.—The court of appeals has advised 
corporation counsel Robert J. Moore and manager Huy 
of the Western New York Water company that the court 
has affirmed the injunction obtained by the private water 
company against the city restraining the latter from dump- 
ing effluent from the municipal filtration plant into the 
upper Niagara River. It was in 1915 that the Western New 
York company obtained the injunction from the supreme 
court. Appeal was taken to the appellate division, which 
later sustained the injunction by a divided vote, two of 
the five justices dissenting. Then appeal was taken to 
the court of appeals. The appeals acted as a stay of exe- 
cution of the lower court’s order and the city has since 
continued to dump the effluent into the river off the pump- 
ing plant. The private company contended in this case 
that the effluent was carried by the river currents down 
stream and into the intake of the private company’s plant, 
polluting its source of water supply. To comply with the 
injunction order the city will now have to make con- 
nections at the filter plant with the city sewers, into which 
the effluent can be diverted. 








STREET LIGHTING AND POWER 





Power Development Plan Vetoed. 

Albany, N. Y.—Governor Smith has disapproved the bill 
of senator Sage, regarding water power development. In 
doing so, the governor gives the following reasons: “The 
bill seeks to amend the Conservation Law, by creating a 
new commission to be known as the Water Power Com- 
mission, and conferring upon it certain duties of investiga- 
tion as to the cost of the development, transformation, 
transmission and distribution of electrical energy created 
hy the water powers of the state. As far back as 1907, 
an act was passed authorizing and directing the State 
Water Supply Commission to devise plans for the progres- 
sive development of the water power of the state for the 
public use, under state ownership and control. In 1911 
the State Water Supply Commission was abolished by act 

f the legislation, and all of its duties turned over to the 
Conservation Commission. The Conservation Commission 

ade a detailed study of the water power of this state, 

id submitted such comprehensive plans for the develop- 

ent thereof as required by the act of 1907. The legisla- 
on failed of enactment, but the result of that study is 
still with the Conservation Commission, and the duty of 
evising plans for the progressive development of the 

ater powers of the state now rests with the Conservation 

‘mmission. We have had legislative committees which 


have collected enough data upon this subject to fill any 


room in the capitol. Too much money has already been 
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expended on investigation, and this particular bill calls 
for an appropriation of $100,000. The report of these in- 
vestigations, which is exhaustive enough to warrant the 
state development of its surplus waters without further 
delay, is on file with the State Conservation Commission. 
1 regard any further investigation along the lines pro- 
posed by this bill as a useless waste of public funds. 
Action and not investigation, which at best only brings 
about delay, is what the people of this state are looking 
for. It is well known that the difficulty about the develop- 
ment of the water powers of this state rests in the differ- 
ences of opinion as to how it should be done. Personally, 
I favor its development, its ownership and its control 
by the state itself, for the benefit of all the people. There 
are those who believe in its development by the state and 
its utilization by private interests through lease or purchase. 
i hold that the water powers of this state are the property 
of all the people, and that, when developed, the people 
themselves should be the beneficiaries. I can see nothing 
which this can do except authorize the expenditure of 
more money and cause the waste of more time.” 


Consumers Boycott Light Company to Help Strike. 

Denison, Tex.—Electric lights furnished by the Texas 
Power and Light Company were turned out by every busi- 
ness house in the city and practically every residence be- 
cause of a strike by electricians employed by the Texas 
Power and Light Company and the Dallas Light and 
Power Company. Union men of Denison requested that 
all patrons of the electric light company cut out their 
lights in sympathy with the striking union men and a 
majority of the people complied with their request. All 
churches of the city cut out lights. The newspapers used 
gasoline engines for power. 








GOVERNMENT AND FINANCE 





Boulder Appoints New City Manager. 

Boulder, Colo—W. D. Salter, director of public service, 
has been appointed city manager of Boulder, at a salary 
of $4,000 a year, by the city commissioners to succeed E. 
O. Heinrich, who resigned to go to San Francisco. The 
change will be effective June 15. Applications totalling 
110 were received from all parts of the country for the 
position. It is understood that director Salter had not 
entered any formal application. 


Franchise Tax in New York Declared Valid. 

Albany, N. Y.—The appellate division of the Supreme 
Court, Third District, in an unanimous decision, has de- 
cided that corporations in New York State subject io the 
franchise tax of 3 per cent., based upon “the entire net 
income,” are not entitled to deduct the amount of tax 
paid to the federal government on account of excess pro- 
fits before computing the amount payable to the State. 
With respect to the State statute, the court said: “This is 
not an income tax; it is a franchise tax. It is a tax for the 
privilege of doing business in a corporate form in the 
State of New York, and the only relation of the federal 
act to the statute of New York is the basis for the com- 
putation of the State tax. The State franchise tax thus 
assessed bears equally upon every like corporation within 
New York. It does not constitute a double franchise 
tax, though the national government makes use of the 
same foundation in levying an income tax.” The original 
ruling of the State Tax Commission, that no deduction 
of federal taxes would be allowed in computing the 3 per 
cent franchise tax, is therefore upheld. 


City Employes Organize Consultative Council. 
3radford, England.—The Bradford city council has or- 
ganized a joint consultative board to consider at regular 
intervals, questions of wages, hours, and working condi- 
tions, and to take necessary steps to prevent differences 
and misunderstandings between the corporation and its 
employes. The corporation is the largest employer of 
‘abor here, having nearly 7,000 employes—school-teachers, 
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clerks, and employes in the various public services, such 
as tramways and the municipal gas, electric and water 
plants. The consultative board will consist of 32 members, 
16 appointed by the corporation, and 16 by the respective 
sections or groups of employes. The scheme will not in 
any way interfere with the liberties of the corporation 
on the one hand, or the rights of the unions on the other. 
The board will represent all sections of the employes, and 
the unions will, as heretofore, have full power to approach 
the respective committees of the corporation upon any 
matters they desire to bring forward. This scheme is in 
line with the recommendations of the well-known Whitley 
Committee, for the establishment of National Industrial 
Councils. Such councils are now in process of formation 
for most industries, including tramways, gas, water, and 
electricity, and the draft of a plan for a national council 
for all employes of local authorities other than the four 
trading undertakings named, has been formulated by a 
committee from the large municipal associations on the 
one hand and representatives of 12 large trade-unions on 
the other. The Bradford local supply was formed after 
consultation with the Minister of Labor. Already, it is 
stated, other municipalities are considering the formation 
of similar local boards. 





FIRE 











AND POLICE 





Air Ships for Fighting Forest Fires. 

San Francisco, Cal.—The government has converted part 
of the war-time air fleet into a national forest patrol, 
with dirigibles, scout planes, flame extinguishing bombs 
and sky-riding firemen to save the billions of feet of timber 
annually destroyed by forest fires. The experiment is being 
launched in the Cleveland and Angeles national reserves 
in California, the U. S. Forestry service and the army 
working together. Successful there, it will be extended 
to the other 145 reservations throughout the country as 
fast as districts can be organized. Under this system, fire 
fighters will be rushed to incipient blazes it formerly took 
hours to reach. Bombing planes will smother small fires. 
Trained fire-fighters will be lowered by rope ladders from 
anchored dirigibles. And balloon sentries, in communica- 
tion with forest posts by wireless, will hang over danger 
The first of these sentries is on the job at Arcadia, 
Cal. Daily he soars to his 3,000-foot-high post. Then at 
ten each morning, two planes leave March Field, near 
Riverside, following routes from which the heavy forest 
can be scanned for over one hundred miles. A second 
patrol covers the district in the afternoon. In these planes 
the observers carry maps on which the forest is ruled off 
in squares, keyed by plainly visible landmarks and villages. 
A discovered blaze is immediately marked in the corre- 
sponding square on the map. The machine pilot then 
swoops low over the nearest village, drops a parachute 
message asking the finder immediately to phone the in- 
formation to the district supervisor, or goes back to report 
personally. All residents have been informed about these 
messages and how to co-operate. Meantime, the dirigible 
at Arcadia remains aloft throughout the day, in wireless 
touch with ground stations where trucks suitable for hard 
mountain travel stand ready for instant use and a squad of 
ten enlisted men is prepared to rush into the forest with 
extinguishers, axes, picks, tanks of water and canteens. 


areas. 


Three Platoon System Vetoed; Two Platoons Coming. 

Albany, N. Y.—Governor Smith has vetoed the Blakely 
bill to provide for a three-platoon system for firemen in 
first-class cities, after affirmative action by a referendum. 
“T must withhold my signature from this bill,” the governor 
set forth in a veto memorandum, “for the reason that 
it creates the policy of local government with which I am 
not in accord. In other words, the bill provides machinery 
for overruling the decision of the duly elected public offi- 
cials on a purely administrative matter by popular vote. 
The power to give relief lies with the elected officials, and, 
so far as the city of New York is concerned, I am in- 
formed by the city representative at Albany, that the 
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board of estimate and apportionment is now considering 
and working out a two-platoon system.” 


New York, N. Y.—Fire commissioner Thomas J. Drennan 
has received from the board of estimate an appropriation 
for 150 additional firemen as a preliminary to establishing 
the two-platoon system in the department. Before July i 
the two-platoon system will be established in 100 com- 
panies, affecting about 2,500 men. It is estimated that the 
first cost will be about $1,500,000 a year, and that when 
the system has been extended by the entire department, 
the cost annually will be about $6,000,000. The system is 
to be tried first in the fire companies in congested parts 
ef the city, where there are few hours of idleness and 
much heavy fire fighting. The details of the system have 
not been entirely worked out. Commissioner Drennan 
said that in the main, the two platoon system would ca! 
for day and night shifts. The tentative plan calls for 
fourteen hours of night duty and ten hours of day duty 
The platoons will alternate weekly. “The question as to 
when the shifts will go on duty is still a matter of debate,” 
said Commissioner Drennan. “We want to get a morning 
work hour that will be convenient to the men, and will, 
the same time, make for effective work. If we make the 
morning hour for reporting 8 o’clock, the men will have { 
come from their homes just when the work-day tide 
at flood, and this may mean delay. If they report at 9 
o’clock they will miss the heavy traffic, and by missing dt 
ccntribute just that much to lessening the morning con- 
gestion on the transportation lines. As to how many men 
will be needed to make the change throughout the depart 
ment, there is difference of opinion. It is possible that 
it will require 1,100 men to bring the department up to 
efficiency. Perhaps we could get along with a smalle: 
number. For instance, we could have skeleton companies 
i the outlying districts. It can be done, but there 
another side of the question. Let the department, working 
with a skeleton company, lose a frame house, entailing 
tle deaths of a mother and child say, in Ozone Park, and 
it would receive more censure than if it had lost a build 
ing in Broadway. The problem is complex and must be 

{ 


carefully worked out.” Under the present system th 
men work on a single shift. They have every fifth day 


off, and three twelve-hour leaves in each month. 
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U. S. Plans Air Terminals in Cities. 

Washington, D. C—The Government’s plan for co-opera 
ting with municipalities in the establishment of airplane 
landings and creating a system of aerial highways, capable 
of use for military, postal, and commercial purposes, has 
been announced by the Air Service of the United States 
Army. It was also made known that the Air Service, co 
operating with the Post Office Department, hoped in the 
near future to aid in the laying out of air terminals in 
at least thirty-two cities and towns from the Atlantic to 
the Pacific, and from the Canadian border to the Gulf of 
Mexico. These points range in size from New York Cit 
to Flatonia, Texas, and have been selected for their fitness 
as places on a national system of air lanes. The new landing 
fields are to be of four classes, according to the impo! 
tance of the city, or its position with regard to military, 
postal or commercial uses. No field should be propos¢ 
the announcement states, unless it is capable of expin- 
sion, because the Air Service is looking ahead to the d 
when aerial navigation will challenge the older means 0 
transportation. The announcement deals with official polic 
specifications for landing fields, and classification of them. 
Blueprints have been prepared, showing the size and shapes 
of the four kinds of proposed landing fields. Local uses 
of the fields are to be fixed by mutual agreement. 


“The development of aviation in the United States,” he 
Air Service announcement reads, “will be along military and 
commercial lines. The Air Service, although concerned prim- 


arily a 


f 


in the military phases of aviation development, i 


nevertheless vitally interested in co-operation with and — 
sisting any other legitimate agencies which are engaged 


in 
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aerial activities. Foremost among these is the Post Office 

Department, which now finds it necessary to establish 
throughout the country terminal or way stations for its 
aerial mail deliveries, and which is jointly associated with 
the Air Service in presenting this project to the attention of 
the municipality. ; 

“The establishment of landing fields throughout the coun- 
try through co-operation with the Government agencies and 
the cities concerned, will certainly operate to the advantage 
of both the Government and the city, because in the rapid 
development of commercial aviation, those cities which have 
provided the primary facilities for operation of aircraft in 
their vicinity, will have paved the way for local benefits, re- 
sulting from the development of aerial inter-city transpor- 
tation, express service, mail service, emergency service and 
local photographic mapping of aerial protection.” 

The fields are to be established in accordance with ar- 
ticles of agreement to be entered into between the United 
States Government and the municipality. Neither the Air 
Service nor the Post Office Department will deal with 
any private societies or associations. 

“At present,” continues the announcement, “the Govern- 
ment can co-operate in the establishment of municipal flying 
fields at cities where the Post Office Department has estab- 
lished an aerial mail station and where the Air Service cross- 
country routes require intermediate stations. A study of the 
immediate requirements would indicate that the establish- 
ment of flying fields will be confined at present to the fol- 
lowing cities and towns: 

“Boston, New York City, Richmond, Va,; Raleigh, N. C.; 
Columbia, S. C.; Augusta, Ga.; Macon, Ga.; Atlanta, Ga.; 
Kissimmee, Fla.; Mobile, Ala.; New Orleans, Baton Rouge, 
La.; Beaumont, Texas; Flatonia, Texas; El Paso, Texas; 
Texarkana, Texas; Columbus, Ohio; Tucson, Ariz.; Phoenix, 
Ariz.; Yuma, Ariz.; Bakersfield, Cal.; Fresno, Cal.; Buffalo, 
\lbany, Columbus, N. M.; Kansas City, Mo.; Oklahoma 
City, Okla.; Uniontown, Penn.; Daytona, Fla.; Cleveland 
and Chicago. 

“Although the Government must confine itself at present in 
co-operating in the establishment of municipal landing fields 
at cities where the aerial mail service requires stations or 
where stations are required for cross-country use of the Air 
Service, it is not intended that such limitation should in any 
way restrict the establishment of other landing fields at cities 
and towns where .local conditions would seem to warriant 
such action.” 

[he general specifications provide that the locale of first- 
class fields should be such that transportation to and from 
the heart of the city would not ordinarily take longer 
than half an hour. They should be adjacent to a good 
highway and near the city car lines. They should have 
public service utilities, such as electric light, water supply, 
and sewerage, should permit of expansion and should not 
be in a position where they are likely to be shut in by 
future building operations. The minimum size of any 
field should be such as to allow a 600-yard runway in every 
direction, with no interfering obstacles. The shape should 
be square or rectangular. Second-class fields are those 
whose shape is neither square nor rectangular, and in the 
third class are those which are less desirable, owing to 
size and location and fail to meet the general specifica- 
tions. Fourth-class flying fields are those which can be 
used only for landing in case of emergency. Should the 
municipalities mentioned decide to co-operate with the 
government, the government will furnish an expeditionary 
steel hangar to be erected at the expense of the municipal- 
itv. The landing field will be prepared at the expense of 
the municipality, which will also bear the expense neces- 
sary for personnel and the maintenance of field and 


equipment, exclusive of airplanes. 


Municipal Markets in U. S. 
Washington, D. C.—According to a report about to be 
issued by the Bureau of the Census, Department of Com- 
erce, municipal markets were maintained during the fiscal 
ar 1918, by 128 of the 227 cities having more than 30,000 
inhabitants. These 128 cities reported a total of 237 mar- 
kets, 174 of which did a retail business, 14 a wholesale busi- 
ness, and 49 conducted both retail and wholesale business. 
lhe market employes numbered 540. The largest number 
of markets shown for any one city is 19, for New Orleans; 
Raltimore reported 11; New York, 9; Wilmington, Del., 
8; Pittsburgh, 6; and Los Angeles, Milwaukee, Washington, 
D>. C.. and Columbus, Ohio, 5 each. No other city main- 
ined more than 4, and the majority operated only 1 each. 
Since the Bureau of the Census is authorized by law to 
lect statistics only from those cities which have popula- 
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A Summary and Notes of Recent Decision— 
Rulings of Interest to Municipalities 
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Prohibition of Poles and Wires—Ordinance Becomes 
Contract. 

(Ill.) Ordinance prohibiting erection or repair of poles 
and wires in streets and alleys is prima facie within the 
city’s power.—City of Sullivan v. Best, 121 N. E. 565. 

Mere fact that ordinance prohibiting erection and repair 
of wires and poles in streets and alleys could not be en- 
fjorced against company holding franchise, so to use the 
streets and alleys, would not invalidate ordinance as to 
others.—ld. 

Where a city enacts an ordinance licensing a public 
service company to maintain poles and wires in its streets 
for the necessary and reasonable conduct of its business, 
the ordinance, when accepted and acted upon, becomes a 
contract which the city cannot arbitrarily abrogate.—Id. 


Expired Railway Franchise—Renewed by Ordinance—Con- 
tinuous Trip. 

(U. S. Sup.) For a city after the franchise of some of the 
lines of a street railway company have expired to pass an 
ordinance to continue in force for a year unless sooner re- 
pealed, with penalties for its violation, for continued 
operation of the company’s system, with fares and trans- 
fers over the various lines, whether or not having a fran- 
chise, amounts to a grant to the company for further op- 
eration of the system, during the life of the ordinance.— 
Detroit United Ry. Co. v. City of Detroit, 39 S. Ct. 151. 

The obligation of the franchise contract for a line of a 
street railway company, fixing the fare on such line at five 
cents without transfer, is impaired, in the case of a con- 
tinuous trip beginning on a non-franchise line and extend- 
ing over it and a franchise line, by an ordinance requiring 
all such service for five cents.—Id. 


Unnecessary Obstruction by Sewer Construction.—Cost of 
Restoring. 

(N.J.Ch.) The word “travel,” in P. L. 1903, p. 164, §7, and 
P. L. 1907, p. 29, $5, providing that the construction of 
sewers should not unnecessarily obstruct or impede travel, 
includes all the methods ordinarily in common use by which 
people on foot or with horses, wagons, and power trucks 
may traverse public streets, and includes travel by means 
of street cars.—Public Service Ry. Co. v. Frazer, 105 A. 387. 

P. L. 1903, p. 164, §7, and P. L. 1907, p. 29, §5, providing 
that sewerage commissioners in the construction of sewers 
should not unnecessarily obstruct or impede travel, means 
“reasonably necessary”; but the interruption of the use of 
a street railway for eight months was unreasonable, if 
there was a method by which such an interruption could 
have been avoided.—Id. 

Where contractors adopted a method of constructing a 
sewer which unnecessarily interrupted travel for eight 
months on a street railway line, the actual cost of taking 
up the tracks, laying temporary tracks, and restoring the 
situation, should be paid by the contractors, under P. L. 
1903, p. 164, §7, and P. L. 1907, p. 29, § 5.—Id. 

Covenants, in a contract with sewerage commissioners 
to construct sewers, to protect and maintain in place ex- 
isting structures, held not made for the benefit of a street 
railway or other third persons, but for the security of the 
commissioners.—Id. 








tions of more than 30,000, it was impossible to extend the 
inquiry to the many smaller municipalities which also 
niaintain markets. The subject, the Department says, is 


a timely one, in view of the abnormally high prices now 
charged for most foodstuffs, and the information pre- 
sented in the report will be of great value to cities which 
have not yet established municipal markets, but are con- 
templating doing so. 
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NEWS OF THE SOCIETIES 





June 9-183—AMERICAN WATER 
WORKS ASSOCIATION. Thirty-ninth an- 
nual convention, Iroquois Hotel, Buffalo, 
N. ¥. Secretary, J. M. Diven, 47 State 
street, Troy, N. Y. 


June 17-19.—TRI-STATE WATER AND 
LIGHT ASSOCIATION OF CAROLINAS 
AND GEORGIA. Ninth annual conven- 
tion, Greenworth, S. C. Secretary treas- 
urer, W. F. Stieglitz, Columbia, S. C 


June 17-20.—AMERICAN SOCIETY OF 
CIVIL ENGINEERS. Annual meeting, 
St. Paul-Minneapolis. Secretary, Charles 
W. Hunt, 33 W. 39th St., New York, N. Y. 


June 23-26.— SOUTHWESTERN 
WATER WORKS ASSOCIATION. An- 
nual convention, Coates House, Kansas 
City, Mo. Secretary, E. L. Fulkerson, 
617 Washington St., Waco, Tex. 


24-27.— AMERICAN SOCIETY 


June 
Twenty- 


FOR TESTING MATERIALS. 
second annual meeting, Hotel Traymore, 
Atlantic City, N. J. Secretary, Uni- 


versity of Pennsylvania. 


June 24-27.—INTERNATIONAL ASSO- 
CIATION OF FIRE ENGINEERS, Annual 
convention, Kansas City, Mo. Secretary, 
Gen. Fire Marshal James McFall, 
Emergency Fleet Corporation, U. Ss. 
Shipping Board, Philadelphia, Pa. 


Aug. 26-28.—-LEAGUE OF CITIES OF 
THE THIRD CLASS IN PENNSYLVANIA. 
Twentieth annual convention, Allentown, 
Pa. Secretary, Fred H. Gates, city clerk, 
Wilkes-Barre, Pa. 


Aug. 27-29.— VIRGINIA STATE FIRE- 
MEN’S ASSOCIATION. Thirty-third an- 
nual meeting, Charlottesville, Va. Secre- 
tary, E. K. Landis. 


Oct. 27-30.—AMERICAN PUBLIC 
HEALTH ASSOCIATION. Annual meet- 
ing, New Orleans, La. Secretary, A. W. 
Hedrich, 169 Massachusetts ave., Boston, 
Mass. 


12-14.—-AMERICAN SOCIBTY 
FOR MUNICIPAL IMPROVEMENTS. 
Annual convention, New Orleans, La. 
Secretary, Charles C. Brown, Springfield, 
Til. 


Nov. 


American Society of Mechanical En- 
gineers. 

The spring meeting of the American 
Society of Mechanical Engineers will 
be held at the Hotel Statler, Detroit, 
June 16 to 19. The following features 
will be included in the professional 
program: 

On Monday afternoon, following a 
business meeting, the society’s com- 
mittee on aims and organization will 
present its preliminary report on a 
general meeting. This committee, con- 
sisting of over thirty members, in- 
cluding representatives from the var- 
ious sections of the society and seven 
members at large, has held several 
meetings. The object of the commit- 
tee has been to bring out the senti- 
ment of engineers throughout the 
country as to what should be the con- 
trolling elements in an engineer’s work 
under present conditions; what con- 
stitutes engineering as a profession 
and what are the really important 
functions of an engineering society in 
its service to engineers and the public. 

The Tuesday morning session will 
be devoted to the subject of research 
umder the auspices of the research 
committee of the society. Several pa- 
pers and reports will be presented on 





this subject because of the impetus 
given to it by war conditions. 

Industrial relations will be the sub- 
ject of the afternoon session, includ- 
ing several addresses by men of na- 
tional reputation. The session will be 
a symposium by leading engineers on 
the factors dominant in the labor sit- 
uation, with an interchange of views 
on the conditions necessary for indus- 
trial peace. 

Wednesday’s session will be in 
charge of the Detroit local committee 
and of several of the sections of the 
society. It will be devoted to tech- 
nical papers. There will also be a gas 
power session with papers on oil en- 


gines. 

There will be miscellaneous tech- 
nical sessions on Thursday, one of 
which will be for the discussion of 


fuels, including powdered fuel and oil 
fuel. 

The Detroit local committee is ar- 
ranging many events for the enter- 
tainment of those attending. Among 
those will be an afternoon and even- 
ing devoted to a boat ride on the lake 
during which dinner will be served. 


American Association of Engineers. 

The annual convention of the Amer- 
ican Association of Engineers was held 
in Chicago May 12 and 13. Among the 
subjects discussed were: Employment 


problems and opportunities, proper 
compensation, salary schedules and 
society relations. Ninety delegates 


from thirteen of the chapters and three 
clubs attended, although the attend- 
ance was 186 at the biggest session. 

A number of changes were made in 
the constitution, as follows: A na- 
tional practice committee is author- 
ized, to report on questions of ethical 
policy and conduct, a grade of candi- 
date junior is added; chapters are to 
recommend grading of candidates; 
junior members may now vote but not 
hold office; the latest past-president 
is to be a director; the board is au- 
thorized to make mutual agreements 
with other societies. (This confirms 
the affiliation plan carried out with 
the Cleveland Engineering Society.) 

Warm discussion developed over the 
proposal to fix the entrance fees at 
$5 or $10. The present by-law was re- 
tained; entrance fees, therefore, will 
continue to increase automatically by 
$2 for each 500 members above 1,000, 
the count to be made in December and 
fixed for a year. Fear that the fees 


would be so high as to keep out 
younger members gave way to the 
idea of the increased service that 


could be rendered through the larger 
income. 

After an explanation of the similar- 
ity in work of the Engineering Insti- 
tute of Canada with that of the asso- 
ciation, by Fraser S. Keith, secretary 
of the former body, it was voted to 
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leave the Canadian field to the insti 
tute and to co-operate fully with 
A telegram was received from the 
Oregon Engineering Society asking 
for a proposal either to enter as 
chapter or to make joint membership 
possible. 

A. M. Van Auken, chairman of the 
committee on compensation of the 
Chicago Chapter, presented a compre- 
hensive report, containing schedules. 
(These were summarized in last 
week’s issue.) Adoption was not asked 
for, but it was recommended that the 
national body use the data and sched- 
ules in a nation-wide study and seek 
to formulate a more comprehensi\ 
schedule. 

A recommendation was adopted pro- 
viding that abstracts of all laws ap 
plying to engineers and_ surveyors, 
which degrade and hurtfully affect the 
engineer, should be collected, published 
along with suggestions for better laws 
in the interest of the public and the 


good of the profession, and should 
receive the widest publicity. The St. 
Louis Chapter presented a _ schedule 


for the municipal engineers of that 
city, which was indorsed. 

H. G. D. Nutting, in his paper on 
“Ways and Means of Obtaining Prop 
er Compensation,” indicated five ways 
which may be used to help the man 
who cannot develop sufficient initia 
tive along selling lines. His sugges- 
tions were: Increase the demand; 
limit the number by license; limit the 
number of technical graduates (ques 
tionable); union methods (question- 
able); limit the fake correspondence 
school courses; limit the fake employ- 
ment agencies with alluring offers. 

F. H. Myers, speaking on the em- 
ployment department, indicated that 
10% of the dues is now spent on this 
activity. From 300 to 350 members are 
on the list to receive the bulletin of 
positions open. Circular letters to 
employers get 5% returns. For the 
week ending May 10, twenty-one men 
were placed in positions averaging 
$150 per month, at a cost of $45. Had 
these men gone to employment agen- 
cies the cost would have been $1,890. 

The next annual convention will be 
held in St. Louis. The results of the 
letter ballot for officers are as fol 
lows: President, F. H. Newell; vice 
presidents, W. W. DeBerard and F. 
A. Evans; new directors, W. W. K. 
Sparrow, P. E. Harroun, R. Burnham, 
F. D. Richards, A. A. Matthews and 
E. F. Collins. 
oR rycen ' Pre sere ° i ian 


National Highway Traffic Association. 


The National Highway Traffic As- 
sociation held its annual meeting in 
New York City, on May 14, following 
substantially the program already out- 
lined in these pages. The general 
subjects discussed were: The organi- 
zation and development of highway 
transport, the proper construction and 
control of the highways necessitated 
by motor express service, and the con- 
trol of traffic on feeder roads. 
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Describing New Machinery, Apparatus, Materials and Methods and Recent Interesting Installations. 


NEW HEAVY OIL ENGINE. 
Of Hvid Type with Simplicity Feature 
of Design. 

The new type “M. V.” heavy duty 
oil engine manufactured by the Pitts- 
burgh Filter & Engineering Company, 
embodies the well-established method 
known in Europe for many years as 
the Brons principle, and in the U. S. 
as the Hvid principle. This motor 
is designed to combine the economy 
of the Diesel type with mechanical 
simplicity. The motor is entirely in- 
dependent of any carburetor, hot bulb 
or plate, spark plug, high pressure air 
compressor and_ storage tanks, fuel 
pump or spray valve. The compression 
is carried to approximately 500 Ib. per 
sq. in. and the motor is started from 
cold, without pre-heating and put under 
full load in a few seconds. This motor 
will burn any grade of the cheaper 
fuels, from kerosene to the heaviest 
of fuel oils; the same fuel serving for 
starting. In the design of the type 
“M. V.” engine, the aim has been to 
combine simplicity of construction 
with accessibility, in order to reduce 
the operating attention. 

The “M. V.” engine is of the inclosed 
type, and the design has adhered as 
far as possible to the thoroughly 
tested practice of modern high-speed 
Diesel engine. The principle of opera- 
tion is as follows: 

Suction Stroke: The piston moving 
downward, pure air is drawn into the 
cylinder through the inlet valve, also 
a small amount of fuel oil, which is 
under control of the governor, is drawn 
into a small cup within the combustion 


chamber. Communication between 
cup and combustion chamber is main- 
tained by a series of small holes. The 
fuel oil is supplied to the cups by 


gravity from a tank a few feet above 
the cups. Fuel oil to this tank is de- 
livered by a small plunger pump driven 
off the engine shaft and the level kept 
constant by means of an overflow. 
This overflow returns the surplus of 
oil to the main fuel storage tank. At 
the lower end of the stroke the inlet 
and fuel valves close. 

Compression Stroke: On the return 
of the piston to its upper center the 


air is compressed to approximately 
S00 Ibs. per square inch. The rise of 
temperature during the compression 


distills the more volatile portion of 
the fuel and at the upper center this 


vapor flashes into flame and the rise 
Oi pressure within the cup drives the 
Tu into the compression chamber 


for combustion. 

“xpansion Stroke: On the down 
Stroke of the piston, after the fuel 
is burned, the charge expands and the 


pressure fall gradually to the end of 
the stroke. 

Exhaust Stroke: During the next up- 
ward stroke of the piston the exhaust 
valve opens and the products of com- 
bustion leave the cylinder, completing 
the cycle. 

In general design, the features of the 
“M. V.” type engine are simplicity and 
substantial construction. 

Not only is the crankcase inclosed, 
but the camshaft bearings, roller levers 
and gears run in a bath of oil. The 
camshaft can be removed by taking off 
the front cover. Accessibility of the 
crank pins is provided by very large 
openings in the crankcase. Air to the 
cylinders is admitted through slotted 
mufflers. Exhaust ells and header are 
water-jacketed. 

Starting is accomplished by means 
of compressed air of about 125 Ib. pres- 
sure per sq. in., each cylinder being 
provided with an air starting valve. 
The starting is assisted by compression 
relief valves. Starting and relief valve 
rockers are mounted on_ eccentric 
shafts and a single turn of the control 
lever brings the engine from starting 
into running order. This operation of 
the control lever also shuts off the fuel 
to the cylinders during the starting 
period. Compressed air for charging 
the starting tanks is supplied by a 
compressor driven off the engine shaft. 


The amount of fuel required is regu- 
lated by a “Johns” governor mounted 
on a vertical shaft. Independent of 
this automatic regulation of a con- 
stant engine speed, a hand control 
lever enables to slow the engine down 
while running. 

The lubricating system is complete 
and entirely automatic. The arrange- 
ment provides for the use of two grades 
of lubricants for the pistons and bear- 
ings respectively. The pistons are 
oiled by a Richardson-Phenix force- 
feed lubricator driven off the cam- 
shaft. This lubricator has individual 
feeds and a float valve for automatic- 
ally keeping the lubricator filled when 
connected to an overhead reservoir, 
no attendance being required. 

Main bearings, crank and piston pins 
are at all times flooded with a copious 
stream of clean, cool oil by a plunger 
pump driven off the engine shaft. The 
oil is initially forced under pressure 
into the main bearings, and through 
drilled passages of the crankshaft into 
the crank pins, thence through the 
drilled connecting-rod to the piston pin. 
The oil after leaving the bearings is 
collected in the crank pit, flows to 
a strainer, and from here a small 
plunger pump delivers it to a Richard- 
son-Phenix filter. Leaving the filter 
the oil passes through a cooling coil 
and is used over again. 





NEW HEAVY DUTY OIL ENGINE. 


429 





































EXPANSION JOINTS. 


To Protect Pipe Lines on Construction 
Work. 


The C. H. & E. expansion joint for 
pipe lines was designed to eliminate 
a frequent annoyance in construction 
work covering long ranges—the break- 
age of pipe lines due to expansion and 


contraction caused by temperature 
fluctuations. In highway work, partic- 
ularly, where pipe lines must very 


often be of considerable length, this 
trouble is responsible for loss of time 
and money. 

Each joint is made to allow for 
twelve inches of expansion and con- 
traction. This is done by means of 
a brass pipe which telescopes into a 
casing through a gland or stuffing box. 
The pipe line is connected to each 
end of the joint, which thus becomes a 
part of the line. In such work, for 
instance, as the construction of water- 
bound macadam or concrete highways, 
or work where it is necessary to supply 
water concrete mixers over long 
distances, these joints are calculated 
to prevent breakage if placed from 
800 to 1,000 feet apart. 

These expansion joints may also be 
had furnished with an air chamber 
(as shown in the accompanying illus- 
tration), to take up the water hammer 
in the line. If every second or third 
joint on a line is equipped with this 
air chamber, the water hammer will 
be reduced to a minimum. This will 
also prevent breakage of hose, etc., 
when the water is suddenly shut off 
at the mixer or at any point of the 
line and will produce a steadier flow. 

The joint is made by the C. H. & E. 
Manufacturing Co., Inc. 








INDUSTRIAL NEWS 


The Four Wheel Drive Auto Com- 
pany, Clintonville, Wis., which manu- 
factures F. W. D. trucks, has definitely 
decided to build a Canadian plant at 
Kitchener, Ontario. This announce- 
ment was made by president W. A. 
Olen, of the parent company, at a 
banquet tendered the Four Wheel 
Drive directors, by two hundred busi- 
ness men and officials of the Canadian 
city. The new company is to be cap- 
italized at $200,000, $100,000 of the stock 
being owned by the Wisconsin Cor- 
poration. The directors are E. C. 
Kahel, W. T. Barrie, W. A. Cleghorn, 
Archie Kerr, H. J. Sims, Henry Nyberg 
and J. D. Cotton. Mr. Cotton was 
selected by the board for president, 
Henry Nyberg, vice-president and sales 
manager, Archie Kerr, secretary and 
W. G. Cleghorn, treasurer. A site is 
to be selected and building operations 
commenced immediately. The build- 
ing, as now contemplated, will be about 
200 by 120 feet. Additions will be made 
as business warrants. 

The Four Wheel Drive Co. furnished 
the British Government with many 
dollars worth of motor 
looking forward to a 
business in the 
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United Kingdom, as well as in the 
Colonies. This plant in Kitchener is 
the first step in the contemplated 
series which is expected to take care 
of the increased demand for F. W. D. 
trucks on the international market. 


American-La France Engine Fights 
Fire in France. 

According to an item in the Pontan- 
ezen Duckboard, the official publica- 
tion of the American troops in Camp 
Pontanezen, an American fire engine 
helped prevent the spread of a danger- 
ous fire in Brest, France. The entire 
interior of the Municipal Theatre 
completely gutted. The _ loss 
into many thousands of francs. 
The blaze started in the dressing 
rooms during a rehearsal. No one 
was injured except for slight burns or 
bruises suffered by the American and 


was 
runs 





EXPANSION JOINT AND AIR CHAMBER 


French firemen while fighting the 
flames. 

U. S. Army fire department number 
one, located at Port de Commerce, 
near Q. M. warehouse number four 
at the docks, raced up to the theatre 
ready for action, but the French fire- 
men did not want their aid, so the 
Americans returned to their quarters. 
At that time the blaze was confined 
to the stage, but it soon broke through 
two doors and in a few moments the 
audience section and roof was burn- 
ing. Flames jumped thirty feet above 
the roof, which fell in. Colonel Lor- 
eau, of the French Mission, then ap- 
pealed to the American fire marshal, 
Major Charles M. Tobin, and station 
number one made another run. The 
Americans quickly laid a line of hose 
2,500 feet long from the theatre across 
Place de Wilson and down side streets 
through the iron gates to a U. S. Army 
pipe line at Port Foye, and in less 
than five minutes had a_ powerful 
stream of water drenching the flames. 
The pumping was done by an Ameri- 
can-LaFrance gasoline fire engine re- 
ceived from this country only a few 
weeks before. It lifted the water 70 
feet above the ground surface. The 
French firemen pumped their water 
from the harbor, uphill and into a tub 
by power from a small steamboat. A 
second hose was put into the tub and 
a gasoline engine set on a handcart 
then pumped the water from the tub 
through a line reaching to the theatre. 

Two hundred and forty gallons of 
chemicals were used by the army fire- 
men in protecting buildings in the 
rear end of the theatre, preventing 
the fire from spreading further. 











VoL. XLVI, No. 23 








NEWS OF THE SOCIETIES 
(Continued from page 428) 





to the desirability of requiring fray- 
chises from motor express companies. 
It was stated that the principal rea- 
sons why motor express companies 
are failing are: Ignorance as to the 
cost of operation, and inability to 
raise prices on account of cut-throat 
competitors even if costs are know: 
It was the general opinion that legis 
lation should be passed to limit the 
number of companies operating over 


any one route. Some, however, felt 
that franchises should not be given 
to motor transportation companies and 


they suggested a campaign of educa- 
tion as to the cost of operation. 
At the evening session Arthur H 
Blanchard delivered his presidential] 
address in which he defined the 
jects to be followed in the study of 


“Highway Transport’ Engineering 
Addresses were presented on “The 
Townsend Highway Bill,” by H. G 


Shirley, secretary, Federal Highway 
Council, and “Highway Requirements,” 
by W. G. Thompson, state highway en- 
gineer of New Jersey. A discussion 
on the control and construction of 
feeder roads was opened by E. J. Meh- 
ren, followed by George H. Price, 
president of the Heavy Haulage Co., 
of New York. A wide difference of 
opinion as to the feasibility and de- 
sirability of restricting heavy traffi 
on side roads was disclosed. It was 
pointed out that a very large percent- 
age of present highways will not stand 
up under motor-truck traffic 
is proposed, with an allowed maxi- 
mum load of 28,000 lbs. The fact was 
brought out that even legislative reg- 


suc h as 


ulations at present in force are co! 
stantly broken, and it seems almost 
impossible to make ‘the regulations 


effective. 

The following officers were elected 
for the coming year: President, Prof 
Arthur H. Blanchard; vice-presidents, 
David Beecroft and John T. Stanton; 
secretary, Elmer Thompson; treasurer, 
George H. Pride. The following di- 
rectors were elected: Gen. T. Coleman 
du Pont, of Delaware; William P. Eno 
of the District of Columbia; William 
P. Beatty, of Illinois; Charles Henry 
Davis, of Massachusetts; Walter R 
Addicks, of New York; R. J. Corbitt 
of North Carolina, and Philip A. Koeh- 
ring, of Wisconsin. 

The Society of Terminal Engineers. 

The American Society of Terminal 
Engineers recently held its annual 
meeting in New York City. Francis 
Lee Stuart, chairman of the engineer- 
ing committee, United States Railroad 
Administration, previously chief en- 
gineer of the Erie and Baltimore and 
Ohio 


R. Rs., was elected president. 
Other officers elected for the coming 
year are: Vice-presidents, John Meigs, 
E. H. Lee, Calvin Tomkins, Charles 


Whiting Baker and Maurice W. \Vil- 
liams; treasurer, W. Joshua Barney; 
secretary, J. H. Leonard. 
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Whatever You 
Have to Say 





Say It with 
an ING-RICH Sign 
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An ING-RICH Sign Tells Its Story 


Cheerfully, gracefully, quickly—and firmly. It tells it day in and day out; year = 
after year. The ING-RICH sign marks the town which thinks of its citizens and of = 
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strangers. It makes the city safe and convenient—a place to be remembered. And 
when it must warn—it will not be passed by heedlessly and overlooked. An ING- 
RICH sign always talks as if it means business. 


It's Bright. The color is brilliant and stays not rust or fade or tarnish. Put up an 


so. It stands out in dense traffic or against ING-RICH and forget it for 10 years. 
glaring billboards. It is seen easily—it has 


high visibility. It’s cheapest. Because it does not have to : 
: be replaced it is economical. Because it is 2 
It’s |} t, not smeared on. The porcelain guaranteed, there are no risks or disappoint- = 
cnamel is fused into the iron by a_ special ments. 
process—it’s not merely painted tin. It is : 
It can say anything. ING-RICH signs are 


solid, substantial and durable. It laughs at 


the weather. made for every kind of  service—traffic, 


warning, street numbering and naming. 
It's guaranteed for 16 years We know it Wherever they are used they may be relied 
will last because it is built to last. It will upon to do their work. 


The sign above is a good example of ING-RICH quality and service. Two signs 
are supported back to back on a 39 inch pipe mounted on an 18-inch round base 
weighing 40 pounds. The rigid projecting frame protects it from damage. The signs 
are 15 inches in diameter, in two colors and with any desired wording. It is 
weather-proof, attractive and economical. It is versatile and finds many uses. 


The Sign of a Good Sign 
is the Name 


ING-RICH 
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Ingram-Richardson Mfg. Co., Beaver Falls, Pa. 
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WYCKOFF 
1855— 


Wood 
Water Pipe 


‘THE pipe everlasting for general use. 
Sulphur Water has no effect on 

it. Abrasives pass through it 

without working any harm. It 

is not affected by acids, cor- 

rosive fumes or liquids, 

or electrolysis. 


E have been mak- 
ing it for 64 vears 
and every foot of it has given 
eood honest service. Could there 
be any better recommendation than 
this? 

The best possible pipe for use in that water 

system you are going to install this year. 
Costs less than iron or steel and lasts longer—not 
only saves on first cost, but saves renewal material 


and labor costs. 


Send for catalog giving full details and 
location of places where ‘Wyckoff’ 
Pipes have been in use for many years. 


A. Wyckoff & Son Company 


Elmira, N. Y. 





